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probably aren’t 
our Mnd of engineer. 


No offense intended. We just know 
what we want. 

We’re computer memory specialists. 
If you know our products, you know 
we’re good. 

Not surprisingly, we’re growing fast. 

So we need engineers. Good minds. 
Good technical backgrounds. But that’s 
not all. 

You see, back when we were small we 
learned an important lesson. Each of 
our engineers had to get involved in 
everything: research, design, costing, 
marketing, production — you name it. 
Being involved, they became committed. 
And worked better for it. 

That’s how we got our reputation 
for doing what we do better than any¬ 
one else. We intend to keep it. 

That’s why we take such a close look 
at all applicants for our engineering 
positions. We’ll talk to you about inter¬ 
ests and aspirations and experience. And, 
at some point along the line, we’ll draw 
this diagram: 



our kind of engineer. An interest in and 
understanding of all aspects of our com¬ 


pany’s activities. You could call it bal¬ 
ance. Whatever it is, it works for us. 

% % ^ 

What can we offer you? 

First, a good salary. (We want the 
best and we’re willing to pay for it.) 
Second, the opportunity to advance 
rapidly along either engineering or 
administrative lines. (Lots of outfits will 
tell you this, then stick you in an isola¬ 
tion ward. We mean what we say.) 
Third, the opportunity to grow with the 
best engineering staff in the industry. 
Fourth, the satisfaction and pride of see¬ 
ing the products you work on produced 
and sold. 

* ^ * 

We make memory systems and stacks 
and planes and printed circuits. We’re 
looking to the future with research in 
plated wire and films. And we’re in the 
process of introducing a brand new 
product: MAC 16, a compact, inexpen¬ 
sive Multi-Application Computer. Our 
division is going to keep right on grow¬ 
ing. And we’ll need even more of our 
kind of engineers. 

If we sound like your kind of com¬ 
pany and if you have an M.E. or E.E. 
degree and computer-related experience, 
let’s get together. 

Write me a letter: Mr. E. A. Gage, 
6201 E. Randolph Street, Los Angeles, 
California 90022. Or, call me collect at 
(213) 722-6810. 

Naturally, we’re an equal opportu¬ 
nity employer. 


LOCKHEED ELECTRONICS COMPANY 

Data Products Division • Lockheed Aircraft Corporation 








Because when you join Xerox, it’s 
the beginning of an unpredictable in¬ 
teraction. You, with your unique set 
of interests and abilities. And Xerox, 
with EDP involved in nearly every 
phase of our operations. 

You might start programming in 
sales, with systems analysis an in¬ 
creasing part of your job. Or manu¬ 
facturing, where developing disc- 
oriented software might be a big part 
of your work. Or accounting, market 
research, or engineering where the 
scope is equally as broad and tan¬ 
gents interesting. Too, you’ll get ex¬ 
posure to a variety of sophisticated 
systems, like our Integrated Produc¬ 
tion Planning and Inventory Control 
System that oversees everything 
from Inventory and bills of material 
to scheduling and workload distribu¬ 


tion. Or, perhaps work on a long- 
range strategic competitive planning 
model. 

As you become involved, you’ll go 
deeper and deeper into the many 
phases of our operation... discover¬ 
ing how vital EDP is to Xerox. And 
uncovering —or discovering —areas 
where EDP’s never penetrated. 

The possibilities are intriguing. So 
is the potential. Because the kind of 
EDP exposure Xerox offers can open 
many doors to advancement. To pro¬ 
gramming specialization. Systems 
analysis. Functional specialization in 
one of the areas in which you’ve be¬ 
come Interested. Even into manage¬ 
ment. 

A college degree and/or experi¬ 
ence with IBM 360 series systems 
using COBOL, the Univac 1108 using 


FORTRAN or COBOL, or IBM 7000 
series using COBOL or AUTOCODER 
is desired. If you are Interested in 
this rapidly growing field,give us the 
opportunity of listening to your ideas 
and aspirations. 

These openings are In Rochester, 
New York. Please send your resume 
to M. H. Hartigan, Dept. MZ-69-B1, 
Xerox Corporation, P.O. Box 1995, 
Rochester, New York 14603. 

An Equal Opportunity Employer(m/f) 


XEROX 
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a generation ahead 


Conceiving today the computer techniques of 
tomorrow . . . the new ideas, the innovations 
that enable Honeywell to maintain its com¬ 
petitive edge . . . adding new impetus to 
Honeywell’s growth in America’s fastest grow¬ 
ing industry. 

The Honeywell Man is ahead of his contem¬ 
poraries in other ways. Honeywell’s unprece¬ 
dented growth provides unlimited opportunities 
for personal advancement. And, today, oppor¬ 
tunities are better than ever at Honeywell. New 
facilities have been added or started. The 
Technology Center in Waltham, Massachusetts, 
has been expanded. Requirements for Tech¬ 
nical Specialists exist at all levels . . . with 
special emphasis on the following areas: 


SOFTWARE SPECIALISTS; 

n Mass Storage □ Communications 
Software □ Compiler Design □ Compiler 
Techniques □ Monitor Systems □ Data 
Management □ Software Language 
Development □ Software Product Test 

□ Operating Systems Software Design 

□ Software Technical Writers 

Please forward your resume to 
Mr. Stephen Edmonds. 


The Other Computer Company: 

Honeywell 

200 Smith Street Dept. SA-2 
Waltham, Massachusetts 02154 

Opportunities exist in other Honeywell Divisions. Send 
resumes to F. E. Laing, Honeywell, Minneapolis, 
Minnesota 55408. An Equal Opportunity Employer. 
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■ The rapid growth of aviation 
activity has created a need for 
improved air traffic control ca¬ 
pabilities. Recent improvements 
in air traffic control systems have 
been directed toward achieving 
increased efficiency in the util¬ 
ization of airspace, and in¬ 
creased traffic-handling capabil¬ 
ity with no compromise to 
safety. A significant develop¬ 
ment is the introduction of auto¬ 
matic data processing tech¬ 
niques to provide direct assist¬ 
ance to the air traffic radar 
controller. 

Through radar observation, 
pilot reports, and flight plans 


the controller follows those air¬ 
craft on instrument flight rules 
(IFR) in his area of jurisdiction. 
He keeps the aircraft safely sep¬ 
arated by voice radio instruc¬ 
tions to the pilots. As a flight 
progresses through various sec¬ 
tors of the airspace, control re¬ 
sponsibility for the aircraft is 
transferred (handed off) from 
one controller to another. 

The airspace surveillance re¬ 
quired by an air traffic control 
ground facility is provided by 
radar and beacon sensor sys¬ 
tems. The radar and beacon 
equipment both derive aircraft 
position (azimuth and slant 
range) information from the an¬ 
tenna orientation and the time 
delay between transmitted and 
received pulses of r-f energy. 
Whereas the radar receives re¬ 
flected energy, the beacon 
equipment triggers and receives 
signals from a transponder 
aboard the aircraft. The trans¬ 



ponder reply signals can be 
coded to convey aircraft identity 
and altitude. However, the sen¬ 
sor data must be presented to 
the controller in such a manner 
that he can readily assimilate it. 
The conventional radar plan po¬ 
sition indicator (PPI) has several 
shortcomings: 

1. The controller has to deter- 


DATA PROCESSING IN THE NEV 
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Yhe photos on these pages 
show a central air traffic con* 
trol facility for New York^s 
airports. The photos were shot 
while the facility — called a 
Common IFR Room — was being 
installed. The room features a 
system that provides alphanu- 
meric flight data directly on the 
controller's radar display. This 
system's performance and flex- 
ibility are enhanced by use of 
digital computers and real time 
data processing techniques. 


mine which video returns (blips) 
on the radar scope correspond 
to aircraft of interest to him. 

2. He must then keep the 
identity of each aircraft prop¬ 
erly associated even in con¬ 
gested traffic or clutter areas 
where many video returns ap¬ 
pear in proximity. 

3. With the radar PPI he has 
a two dimensional representa¬ 


tion. Altitude, the vital third di¬ 
mension of the air traffic situa¬ 
tion, is missing. 

To alleviate these shortcom¬ 
ings, the FAA has developed a 
computer-assisted display tech¬ 
nique that provides a dynamic 
display of flight data, in alpha¬ 
numeric (letters and numbers) 
form, directly on the radar 
scope. This technique provides 
the controller with aircraft iden¬ 
tity and altitude information 
continuously associated with the 
proper video returns. A proto¬ 
type system, the advanced radar 
traffic control system (ARTS), has 
been in operation for several 



years at the terminal facility in 
Atlanta, Georgia. 


A second installation, the 
New York Center beacon alpha¬ 
numeric (NYCBAN) systems, lo¬ 
cated at the FAA air route traffic 
control center (ARTCC) on Long 
Island, was put into operation 
early in 1967. A new control 
facility, serving the New York 
terminal area, is now opera- 


ORK COMMON IFR ROOM 


ROBERT H. ANDERSON 
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If you’ve ever had 

the urge to 
program today’s most 
powerful computers... 







We have key positions open on a number of our programming teams. Oppor¬ 
tunities for you to work with our powerful 6000-series systems, and the new • 
super-scale 7600. Computers of this size will be one of the fastest growing 
segments of the industry for years to come. Right now, you have a rare .i 
opportunity to get in on the ground floor. Choose from openings in the. 
Minneapolis area, at Palo Alto, California and a number of other locations. 

Have you programming expertise along lines such as machine and assembly 
languages / real-time telemetry / data reduction / time sharing / communi¬ 
cations/linear programming / management information systems / executive 
systems? If so, let’s get together. 

Have you experience in fields such as steel, petroleum, finance, insurance, 
education? If you have, we are even more eager to talk to you. 

Have you programmed big systems? If your answer is yes. Control Data is 
your next logical move up. 

Have you the educational background — usually a degree in an appropriate 
discipline, coupled with two years or more experience? (Possibly including 
A/D conversion, software design, graphics and remote terminals?) If so, 
this is your chance to make the most of your know-how. 

If we’re talking your language, phone or write directly to: 

R. D. Higgons... Special Systems Division, Control Data Corporation, 
4201 Lexington Avenue North, St. Paul, MN 55112; Phone 612-631-0531 

To investigate other opportunities, nationwide, send your resume to B. E. Grylewicz, 

Control Data Corporation, 8100 34th Avenue South, Minneapolis, MN 55440. 








CDC 7600 super-scale system — recently introduced, 
and by far the most powerful computer In. existence. 
Four times faster than our 6600 supercomputer! Exe¬ 
cutes up to 36-mllllon Instructions per second. Capable 
of supporting some thousands of terminals. 


An Equal Opportunity Employer 
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Fig. 1—Computer-controlled alphanumeric flight data is super¬ 
imposed over normal video on the controller's radar scope. The 
three alphanumeric "tags" shov/n in this illustration are auto¬ 
matically following radar and beacon video returns. Relocatable 
data tables (upper right guadrant) display pending flight and 
aircraft in holding patterns. (Video map, ground clutter, inter¬ 
ference, and noise, which complicate the real radar display, 
have been omitted for clarity.) Fig. 2 (below) shows the two 
information paths to the display equipment: a direct video path 
that provides sensor data in the normal manner; and a digital 
path, via the computer for alphanumeric data. 


RADAR AND BEACON DATA (VIDEO) 



DATA ACQUISITION 
EQUIPMENT 


tional. It is the data processing ca¬ 
pability of this facility, the Common 
IFR Room, that is the subject of 
this article. 

Common IFR Room, The New 
York terminal area is one of the 
busiest air traflBc control complexes 


UUCP DID NOT INVENT 
CHANGE. 

VUE INVENTED 



We know about changes within 
the computer industry: New systems, 
new equipment, new technology. 

That’s why we invented WCP NEWS: 
a communications medium to confidentially 
inform data processing 
management of people who want 
to make changes. 

We would like you to see WCP NEWS. 
Send for a free copy. 


/information systems 
/personnel recruiting 
/and consulting 


An agency affiliate of Western Operations, Inc. 
120 Montgomery St., San Francisco, Calif. 94104 
(415) 981-1131 


in the world. It encompasses three 
major airports and numerous satel¬ 
lite airports each of which accom¬ 
modates instrument flight traffic. 
The control of terminal operations 
has been divided among three sepa¬ 
rate control facilities with a portion 
of the available airspace assigned 
for the exclusive use of each. The 
operating quarters (IFR Rooms) 
have been located at Kennedy In¬ 
ternational, Newark, and LaGuardia 
Airports. 

These installations are being com¬ 
bined to provide a common central¬ 
ized terminal area control facility 
located at Kennedy International 
Airport. A common IFR room will 
permit more efficient utilization of 
airspace, and will minimize delays 
by providing flexibility in the rout¬ 
ing and control of flights. From this 
central control room, arrival and 
departure operations at all of the 
airports can be controlled on a fully 
integrated basis. Since controllers 
for the different airports work side- 
by-side in the same room, it be¬ 
comes much simpler to coordinate 
their actions. It is not necessary to 
waste valuable airspace to provide 
buffer zones between operations 
controlled by separate facilities. 
Furthermore, personnel controlling 
aircraft in the same general prox¬ 
imity actually share the same dis¬ 
plays, including large-screen dis¬ 
plays, which provide a common 
reference source for all control 
teams. 


The individual controller radar 
scopes and two large-screen radar 
displays are all augmented with 
alphanumeric capability. Under 
computer control, pertinent flight 
data, including aircraft identity and 
altitude, is electronicaly superim¬ 
posed as tag-like data blocks ad¬ 
jacent to the appropriate radar video 
returns (see Fig. 1). The alpha¬ 
numeric tags automatically follow 
the video while the aircraft maneu¬ 
ver through the terminal area. 

There are significant advantages 
in having identity and altitude con¬ 
tinuously associated with the radar 
presentation. Even a skilled con¬ 
troller, adapt at interpreting the 
radar picture, presently expends 
considerable effort just to identify 
the video returns of aircraft under 
his control. He also relies on pilot 
reports for altitude information. 
The amount of attention and com¬ 
munication required increases rap¬ 
idly with the number of radar tar¬ 
gets involved. By assisting the con¬ 
troller in this task, the alphanumeric 
display system permits him to focus 
more of his attention on the prob¬ 
lem of controlling aircraft. In addi¬ 
tion, it reduces the amount of con¬ 
troller-pilot communication required. 

A secondary benefit is the man¬ 
ner in which this display technique 
facilitates aircraft handoffs within 
the Common IFR Room. When re¬ 
sponsibility for an aircraft is trans¬ 
ferred from one man to another, the 
controller initiating the handoff 
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Collins’ New Data Program 
Creating New Opportunities 


Collins’ C-8500 C-System gives users the 
first completely integrated system with vir¬ 
tually unlimited expansion capability. 

This new concept in computer applications 
is creating exceptional career opportuni¬ 
ties for: Programmers, Hardware Diagnos¬ 
tic Programmers, Circuit Design Engineers, 
Memory Design Engineers, Digital System 
Engineers, Digital Systems Analysts, Logic 
Design Engineers, Mechanical Engineers, 
Data Systems Analysts and Applied-Sys¬ 
tems Analysts/Programmers. 

Engineers, Physicists, Mathematicians, 
and those with degrees in other physicai 
sciences (1 to 5 years experience) wiii 


find an outstanding opportunity to iearn 
and progress rapidly in the data field, even 
without previous data experience. 

Please send your resume in confidence to 
Manager of Professional Employment, 
Dept. 102, Collins Radio Company, Dallas, 
Texas 75207; Cedar Rapids, Iowa 52406; 
Newport Beach, California 92660; or 
Toronto, Ontario. 

an equal opportunity employer 


COLLINS 
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Fig. 3 — Major items of data 
^^^l^acquisition equipment. Radar 
and beacon sensors at Ken¬ 
nedy and Newark airports transmit 
data to digitizing equipment at 
the Common IFR Room at Kennedy. 

A In Fig. 4, alphanumeric video 
^ and scan-converted radar 
^ and beacon video are mixed 
to provide a composite TV display 
picture. The Common IFR Room will 
be equipped initially with 8 RBDE-5s 
and two large-screen displays. 


pushes a button to cause the tag for 
the aircraft to appear on another 
controllers display. The recipient 
then pushes a button to signify that 
he has accepted control of the air¬ 
craft. Permanent transfer of control 
and alphanumeric data is thereby 
accomplished by the computer, with 
little or no verbal exchange of air¬ 
craft target information. 

System Configuration. The hard¬ 
ware for the Common IFR Room 
system includes data acquisition 


equipment, display equipment, and 
a computer complex (Fig. 2). 

Data acquisition equipment —Sur¬ 
veillance of the volume of airspace 
comprising the New York terminal 
area is provided by radar and bea¬ 
con sensors (Fig. 3) located at two 
sites: Kennedy and Newark Air¬ 
ports. Each site is equipped with an 
airport surveillance radar (ASR-4) 
and a beacon interrogator (ATCBI- 
3). The radar and beacon systems 
provide a 60-mile radius of coverage 
from each site. Wideband transmis¬ 


sion media feed the radar and 
beacon video, trigger signals, and 
antenna azimuth from the sensor 
sites to the Common IFR Room 
facility. The Kennedy radar uses a 
land line, while a radio microwave 
link is employed for the remote 
Newark site. 

The beacon system acquires data 
for transponder-equipped aircraft. 
Many commercial aircraft presently 
have transponders capable of re¬ 
porting identity and altitude. It is 
anticipated that all commercial air¬ 
craft operating in the United States 
will have transponders within sev¬ 
eral years. The radar provides re¬ 
dundant coverage for these aircraft 
and also accommodates aircraft that 
do not have transponders. The latest 
beacon transponders are capable of 
transmitting any one of 4096 dis¬ 
crete identity codes as selected by 
the pilot. This permits the aircraft 
to be assigned a unique code. How¬ 
ever, some transponders still in use 
are limited to 64 codes, and the 
same identity code is often assigned 
to more than one aircraft. Trans¬ 
ponders equipped for altitude re- 


Professional 

PROGRAMMERS — ENGINEERS — SENIOR SCIENTISTS 
Nationwide • International 

Computer Careers Incorporated offers a truly unique service on a nationwide basis to the professional 
programmer, engineer, or senior scientist seeking personal advancement and career growth. Our 
professional staff is qualified by reason of actual working experience in your field to know and 
understand your background and to best serve your personal and career interests. 

Our carefully selected clients are outstanding leaders in the computer industry and directly related 
fields of industrial activity. Current openings include a wide range of assignments in the fields of 
digital hardware design, systems analysis and programming on a variety of software, management 
systems, scientific and commercial applications. May we suggest that you forward a confidential 
summary of your background and career objectives today, or contact Mr. Edward MacLaren at 
301-654-9225 for additional Information. Client organizations assume payment of all fees. 

COMPUTER CAREERS INCORPORATED 

Suite 503—4720 Montgomery Lane—Bethesda, Maryland 20014 
(A suburb of Washington, D. C.) 

CONSULTANTS TO THE COMPUTER INDUSTRY 
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THE BEST OPPORTUNITY MAY BE IN YOUR OWN CITY! 


American Computer Personnel and its 
affiliates are management consultants 
with extensive experience in the data 
processing field. We specialize in the 
recruitment of professional personnel 
for hundreds of leading computer 
users from coast to coast. 

We know where the best data 
processing opportunities are located 
through our regular contact with our 
client companies. We visit client loca¬ 
tions as often as possible to evaluate 
organizational environments, opera¬ 
tional objectives, personnel 
requirements, and personal 
Incentive programs. 

Our careful evaluation of 
each opening enables us to 
provide you with selective 
exposure to a wide range of 
unusual opportunities. Many of 
these positions have never 
been advertised and some 


are listed with us on an exclusive 
basis. 

Our current file includes positions 
ranging up to $16,000 for COBOL, BAL 
and PL-1 programmers; $22,000 for 
systems engineers and analysts; 
$25,000 for computer salesmen; and 
$30,000 for data processing managers 
and executives. 

You may be qualified for one of 
these outstanding positions, but you 
cannot be considered unless you 
write, call or visit one of our offices 
now. There is no obligation to 
you of any kind. 

Just send us your resume or 
complete the confidential in¬ 
quiry form in this magazine. If 
you want to develop a new 
resume, circle our number on 
the reader service card and we 
will send you a Sample Resume 
with our compliments. 


SAMPLE 

RESUME 


Contact the office 
nearest you today! 


EAST COAST 

JOHN TUTUNJIAN 

AMERICAN COMPUTER PERSONNEL 
641 LEXINGTON AVENUE 
NEW YORK, NEW YORK 10022 
(212) 758-3760 


MIDWEST 

WILLIAM H. LEINBACH 
AMERICAN COMPUTER PERSONNEL 
430 N. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60611 
(312) 729-0610 


WEST COAST 

LORNE D. EVJE 

COMPUTER PERSONNEL AGENCY, INC. 
12 GEARY STREET 

SAN FRANCISCO, CALIFORNIA 94108 
(415) 982-0840 


Affiliated offices being established 
in other major cities. 



AMERICAN COMPUTER PERSONNEL, inc. 

430 NORTH MICHIGAN AVENUE • CHICAGO, ILLINOIS 60611 • (312) 729-0610 


ALL INQUIRIES HELD IN STRICT CONFIDENCE 


ALL FEES PAID BY CLIENT COMPANIES 


For more information, circle No. 11 on the Reader Service Card 
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Fig. 5 —The tracking processor tracks aircraft by means of 
target reports from the data acquisition equipment. Alpha¬ 
numeric flight data originating at the ARTCC {or introduced 
by the controllers) is supplied to display equipment by 
display processor. Switching equipment (not shown) permits 
reconfiguration for single-computer operation. 
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porting transmit data that is en¬ 
coded directly from a pressure¬ 
sensing altitude transducer in the 
aircraft. The transmitted altitude 
data is measured in lOO-ft incre¬ 
ments with respect to a standard 
pressure of 29.92 inches mercury. 

Analog radar video, although suit¬ 
able for PPI displays, cannot be 
used directly by the digital com¬ 
puter complex. Therefore, a radar 
video digitizer (RVD) is employed 
for each radar to convert the analog 
data into digital form. The RVD 
quantizes the video signal, corre¬ 
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lates returns from successive radar 
pulses, detects radar targets, and 
determines target range and azi¬ 
muth. It provides the computer with 
target reports in digital form con¬ 
taining the range and azimuth of 
each detected target. 

Beacon replies are in the form of 
coded pulse trains. Like radar video, 
these signals are unsuitable for di¬ 
rect processing by a computer. For 
each beacon system, a beacon video 
digitizer (BVD) isolates the replies, 
correlates replies from successive 
interrogations, detects beacon tar¬ 
gets, and determines target range 
and azimuth. For each detected tar¬ 
get, the BVI^ provides a digital 
target report to the computer. In 
addition to range and azimuth, the 
target report includes transponded 
identity code and altitude when 
this information is received in un¬ 
garbled form. 

Display equipment —The Com¬ 
mon IFR Room is equipped with 
radar bright display equipment 
(RBDE-5) modified to include al¬ 
phanumeric capability (Fig. 4). In 
addition, the standard 22-inch and 
16-inch display consoles are supple¬ 


mented with large screen projection 
displays. Eight individual consoles 
and two 9-by-12-ft display screens 
provide a composite picture of 
radar and beacon video and com¬ 
puter-processed alphanumeric fiight 
data. 

The radar display utilizes a storage 
tube scan-conversion principle 
whereby the sensor video is con¬ 
verted from its original polar (range 
and azimuth) form into a television- 
type rectilinear scan before it is dis¬ 
played. The resulting bright high- 
resolution (945 lines) presentation 
does not require a low ambient light 
environment usually necessary with 
radar displays. Since each display 
unit is essentially a TV monitor, 
alphanumeric data originating in the 
computer complex must be changed 
into TV form before it can be dis¬ 
played. This task is performed by 
an alphanumeric generator, which 
accepts coded digital data from the 
computer complex and converts it 
into TV form signals. Alphanumeric 
TV signals from the generator are 
then mixed with radar and beacon 
TV signals from a scan converter, 
and the resulting composite is dis- 
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played. The alphanumeric generator 
has twelve independent alpha¬ 
numeric video channels individually 
addressable by the computer com¬ 
plex. Each display console or large 
screen projector receives and dis¬ 
plays flight data blocks from one or 
more alphanumeric channels. In ad¬ 
dition, common data, in the form of 
single symbols at the position of 
each controlled aircraft in the sys¬ 
tem, is distributed to all display 
channels. 

The displays are updated by the 
computer complex every two-and- 
one-half seconds to provide a dy¬ 
namic picture of air traffic. Between 
times, the current alphanumeric 
video for each display channel is 
recorded on a magnetic drum within 
the alphanumeric generator. This 
video is then played back cyclically 
in synchronism with the TV raster 
to maintain a flicker-free display. 

The manual controls that are 
present at each operating position 
enable the controller to introduce 
commands, alphanumeric data, and 
aircraft position coordinates into the 
computer complex. These controls 
include command pushbuttons, an 
alphanumeric keyboard and a cursor 
control. Nine broad command cate¬ 
gories are defined for use by con¬ 
trollers in the Common IFR Room, 
and each can be further qualified 
by up to ten specific modifiers, 
called functions. Supplemental data, 
such as aircraft identity or assigned 
altitude, is entered through the al¬ 
phanumeric keyboard when re¬ 
quired. The cursor control is used 
to position a small movable cursor 
symbol on the display. The position 
coordinates of this cursor symbol 
can be entered into the computer 
for the controller to specify the loca¬ 
tion of an aircraft or a data block. 

Computer complex —The compu¬ 
ter complex (Fig. 5) tracks the 
sensor inputs, associates flight plan 
data with tracked aircraft, and sup¬ 
plies alphanumeric information to 
the controller displays. Two Uni- 
vac® 1219 general-purpose digital 
computers provide the system with 
a capability for arithmetic compu¬ 
tation, logical decision-making, data 
storage, and over-all system coor¬ 
dination. 

The computer complex includes 
other equipment items commonly 
found in a data processing applica¬ 
tion. Magnetic tape units provide 
permanent storage for the computer 
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programs, and are used to load the 
programs into computer memory. 
In addition, selected data obtained 
during system operation is recorded 
on magnetic tape for future proc¬ 
essing and analysis. The input-out¬ 
put console, containing a low-speed 
printer, typewriter keyboard, and 
paper tape facilities is provided to 
permit the watch supervisor to com¬ 
municate with the computers. This 
console, designated the supervisory 
console, is used to enter variable 
parameters (such as time or altim¬ 
eter setting) required by the sys¬ 
tem. High-speed printing and 
punched card capability for the 
1219 computers is provided by an 
on-line 1004 card processor. 

The computer complex is con¬ 
nected to a teletype circuit, which 
originates in the air route traffic 
control center located at Long 
Island-McArthur Airport. A com¬ 
puter at the center transmits flight 
plan data for future flights to the 
Common IFR Room. The serial 
teletype signal is converted into 
parallel digital format by an adapter 
and fed into one of the 1219 com¬ 
puters. Automatic insertion of flight 
plan data is a significant advance 
over previous prototype alpha¬ 
numeric systems, because it relieves 
the controller of the task of manually 
entering this data via a keyboard. 

Data is transferred between the 
1219 computers and the other de¬ 
vices by means of high-speed digital 
input or output channels. Each com¬ 
puter has 16 bidirectional channels 
to accommodate concurrent com¬ 
munication with all of the hardware 
in the computer complex as well as 
with the data acquisition and dis¬ 
play equipment. The system con¬ 
figuration has been made flexible 
by a manual cable-switching ar¬ 
rangement that allows each exter¬ 
nal device to be connected to either 
computer. Normally both computers 
share the data processing load. One, 
the tracking processor, performs an 
aircraft tracking function, while the 
second, the display processor, pro¬ 
vides alphanumeric data to the 
display equipment. However, if one 
1219 should be unavailable, the sys¬ 
tem can be reconfigured to operate 
with reduced capability in a single¬ 
computer mode. 

The computers perform data proc¬ 
essing functions under the control 
of stored instruction sequences (pro¬ 
grams). This a real-time system— 
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it keeps pace with events in the air 
traffic environment. The tracking 
processor and the display processor, 
although they exchange data, are 
completely independent asynchro- 
mous computers. They execute their 
programs simultaneously, thereby 
providing a parallel processing ca- 
pabihty. Within each computer, 
however, the internal processing 
tasks are performed on a time- 
shared basis. To accomplish this, 
the sequence of instructions asso¬ 
ciated with each major processing 
task is organized into a module 
called a subprogram. In addition, 
each computer employs an executive 
control subprogram that performs 
no processing of its own, but serves 
to control the execution of the task 
subprograms. The subprograms are 
not executed in a fixed sequence. 
Rather, selection of a task depends 
upon an assigned priority scheme 
that adapts to changes in the sys¬ 
tem’s processing load and permits 
the processor to respond to asyn¬ 
chronous external demands. Some 
tasks are executed on the basis of a 
fixed time interval, while others de¬ 
pend upon the completion of pre¬ 
requisite processing or external 
events. 

Data Inputs, The principal inputs 
to the computer complex are target 
reports, flight plans, and controller 
entries. 

Target report messages enter the 
tracking processor through inde¬ 
pendent input channels from each 
of the four video digitizers. To facil¬ 
itate efficient target report process¬ 
ing and tracking, each digitizer also 
transmits sector mark messages at 
11.25-deg intervals of antenna azi¬ 
muth rotation. Thus the 360-deg 
azimuth scan is divided into 32 sec¬ 
tors of convenient size for seg¬ 
mented, real-time processing. Ap¬ 
proximately once per sector (125 
msec), all newly received target re¬ 
ports are examined for format and 
completeness. They are ordered by 
sector and stored in the computer’s 
core memory for subsequent use by 

High-speed digital data processing equipment 
will play an important role in the New York 
Common IFR Room which is shown in the 
photo while equipment was being installed 
and tested during October. The two large 
screen displays (one shown illustrated in the 
photograph) and eight display consoles pro¬ 
vide a composite picture of sensor video and 
the computer-processed alphanumeric infor¬ 
mation. 
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EXTRAPOLATED 
ONE RADAR 
SCAN PERIOD 


Fig. 6—Tracking. For correlation, the track is associated with the new sensor 
target report by beacon identity match or by position. Positioned correlation (a) 
finds target report R within bin, centered about predicted track position P. For 
correction, (b) present position C is calculated along with velocity vector V, using 
damping factors dynamically related to track-data reliability. For prediction (c) 
track is extrapolated along velocity vector to P', a scan period in the future. P‘ 
becomes new position of bin when track is processed on next scan. 
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the tracking function. Depending 
upon the density and distribution 
of air traffic, and the presence of 
noise and clutter, numerous target 
reports may be received in some 
sectors and few in other sectors. 
However, sufficient storage is pro¬ 
vided in the tracking processor to 
accommodate 48 target reports per 
sector from each radar digitizer plus 
24 target reports per sector from 
each beacon digitizer. Because of 
the tracking technique, the reports 
received in the most recent sixteen 
sectors must always be available. 

Flight plan messages received via 
teletype line from the New York 
ARTCC are automatically fed into 
the display processor. A flight plan 
includes aircraft identity, route, esti¬ 
mated time of arrival (ETA) or 
departure (ETD), aircraft type, ap¬ 
proach fix, departure or destination 
airport, and assigned beacon code. 
The display processor verifies the 
format and content of the flight 
plans and stores them in core mem¬ 
ory for future use. Since this data 
may be received considerably in ad¬ 
vance of the flight arrival or de¬ 
parture time, the display processor 
provides storage space for 250 flight 
plans. 

The ETA or ETD of each stored 
flight plan is periodically checked by 
the display processor. Ten minutes 
before the aircraft is due to arrive 
or depart, the flight plan data is ex¬ 
amined and the computer deter¬ 
mines which controller will be ini¬ 
tially responsible for the aircraft. 
Although active tracking does not 
begin at this time, the computer as¬ 
signs a track number, and causes 
the aircraft identity to be displayed 
in a tabular STORE list on the ap¬ 
propriate controller’s radar display. 
This informs the controller of the 
pending arrival or departure and 
allows him to plan for it. 

Controller entries transmitted as 
digital messages origind:ting at the 
controller data entry devices (key¬ 
board, cursor, etc.), are channeled 
into the display processor. These 
message contains category and func¬ 
tion elements that describe the ac¬ 
tion desired by the controller as 
well as amplifying data in the form 
of alphanumeric and cursor coor¬ 
dinates. After the parity and format 
of a message is validated, the 
message is interpreted and executed 
by the display processor program. 
A controller entry affecting the 
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tracking function is relayed by the 
display processor to the tracking 
processor. 

Tracking. Each aircraft of inter¬ 
est to the Common IFR Room is 
automatically tracked by the track¬ 
ing processor so that the alpha¬ 
numeric data tags will follow the 
sensor video on the controllers’ dis¬ 
plays. Through scan-to-scan correla¬ 
tion of radar and beacon target re¬ 
ports, the tracking function com¬ 
putes dynamic position and velocity 
for each aircraft and associates 
flight data with the proper aircraft. 
As many as 250 aircraft can be 
tracked simultaneously. Tracking of 
each aircraft (target) is accom¬ 
plished with the target reports from 
a single radar-beacon site. Aircraft 
under the jurisdiction of Kennedy 
and LaGuardia controllers are 
tracked utilizing only the Kennedy 
radar and beacon reports. Those un¬ 
der the jurisdiction of Newark con¬ 
trollers are tracked via Newark 
radar and beacon reports. This ap¬ 
proach avoids inter-radar correla¬ 
tion difficulties resulting from an¬ 
tenna misalignment, propagation 
anomalies, and slant-range correc¬ 
tions. 

Tracking (Fig. 6) is accomplished 
by associating new radar and bea¬ 
con target reports with previous 
track information, determining the 
present position and velocity of the 
aircraft, and predicting where the 
radar should see it next. Three basic 
processes (correlation, correction, 
and prediction) are performed for 
every track once each radar scan. 

The correlation process (Fig. 6a) 
determines which new target report 
is associated with a tracked aircraft. 
Correlation is accomplished prima- 
raily on the basis of positional prox¬ 
imity. A two-dimensional (range, 
azimuth) bin, or gate, is formed 
around the predicted position of the 
track. The new target reports are 
searched to find if any of them fall 
within the bin. In the ideal case, 
one, and only one, report is found, 
and unique correlation is achieved. 
Due to sensor and digitizer noise, 
aircraft maneuvers, and tracking 
compromises this does not always 
occur. Ambiguous situations are 
logically resolved by the tracking 
subprogram by comparison of the 
assigned and reported beacon codes, 
when necessary. During correlation, 
beacon reports are normally used in 
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preference to radar reports. Radar 
reports are used, however, when no 
valid beacon report is received or 
when the controller specifies that a 
particular aircraft is to be tracked 
by radar only. 

The bin-size parameters depend 
upon the history of the track. An 
initial track, less than three scans 
old, requires a large bin to ensure 
correlation because its position and 
velocity are still unreliable. For a 
normal track, with a history of suc¬ 
cessful correlation, the bin becomes 
progressively smaller as the ability 
to predict future positions increases. 
However, if an aircraft with a nor¬ 
mal track should perform a sudden 
maneuver, the next target report 
may fall outside the primary corre¬ 
lation bin. To enable the tracker to 
detect the maneuver and follow the 
aircraft, a secondary correlation pro¬ 
cedure, utilizing a much larger bin, 
is attempted. Successful secondary 
correlation results in a trial track, 
which branches away from the orig¬ 
inal track. If the trial track then cor¬ 
relates on the succeeding scans, it 
becomes the main track, and the 
original is discontinued. Otherwise, 
the trial track is eliminated. The 
primary and secondary correlation 
bin sizes are optimized for aircraft 
having speeds less than 600 knots 
and turning accelerations up to 1 g. 

As a result of correlation, either 
a track is associated with a unique 
target report or else unsuccessful 
correlation is indicated. In the 
former case, the target report is 
used to update the track data 
through a process called correction 
(Fig. 6b). The corrected position 
(^Cy in Cartesian coordinates is 
calculated by combining the pre¬ 
dicted position (Yp, Yp), which was 
obtained during the previous scan, 
and the reported position (Xp, Yp) 
from the correlated target report, as 
follows: 

Xc = Xp + a(Xp - Xp) 

Ye = Yp + a(Yp - Yp) 

The factor a is a smoothing param¬ 
eter whose value (0 < a — 1) is a. 
function of the previous history of a 
track. It determines how much the 
track position will be influenced by 
a new target report. Initially, a 
unity value of a is used to make a 
track responsive to the reported 
data. However, as a track accumu¬ 
lates a history of successful correla- 



THE 
SOFTWARE 
SPECIALIST’S 
KIND OF 

COMPANY: ESSO MATHEMATICS 



AND SYSTEMS 


Mr. Bruce R. Jones, Professional Employment Representative, Dept. SIS 

ESSO MATHEMATICS & SYSTEMS INC. 

P. 0. Box 101, Florham Park, N. J. 07932 

An Equal Opportunity Employer (M/F) 


For prompt reply, send resume in confidence to: 


It’s a company created for the prime 
purpose of developing and applying 
advanced computer techniques. It has 
brought together both the management and 
the staff of computer professionals who 
can implement at the highest level of 
technology. It has provided them with the 
most up-to-date equipment, including 
360/50 I and 65 I already installed and more 
sophisticated hardware to come. 


In this environment, the company undertakes 
research, evaluation, planning and consultation 
in areas that include: Programming 
Languages, Operating Systems, Data 
Bank Management, Communication 
Software, Information Retrieval and 
Graphic Display Techniques, as 
applied to engineering design, plant 
operating problems, business 
systems, operations research 
projects and similar assignments. 


In the scope of its activities, ESSO MATHEMATICS & 
SYSTEMS is involved in problems of importance 
and far-reaching implications: as an affiliate of 
Standard Oil Company (N. J.), EMSI provides its 
services to other affiliates throughout the world. 


To the experienced computer software specialist with a 
degree in a technical discipline, a career with EMSI offers 
all of the elements needed for broad career development. 


Florham Park, near Morristown, the location of our facilities 
in suburban (1 hour from N.Y.C.) north central New Jersey, 
is one of the most pleasant and convenient residential sections 
in the Greater New York area. A new building for all 
of EMSI’s operations is scheduled for completion by late 1969. 
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Connecticut Careers for 





• PROGRAMMERS 

• DATA PROCESSING 
DESIGN SPECIALISTS 

Now is the time to investigate the stim¬ 
ulating positions immediately available 
within our rapidly expanding System 
Center near Hartford and convenient to 
New Haven. These are truly groundfloor 
opportunities with a leader in the field 
of advanced computer technology, and 
many other sophisticated space-age 
projects. 

DATA PROCESSING DESIGN SPECIAL¬ 
ISTS—Requires degree and experience 
with on-line and real-time systems. 
Formulate system concepts design and 
execute systems for information re¬ 
trieval, communications switching, and 
graphics. Experience in quantitative 
comparative evaluation of alternative 
system designs and in preparation of 
technical proposals and report writing 
is desirable. 

PROGRAMMERS — Requires degree and 
experience with large, medium, or small 
scale computer information systems ap¬ 
plications based on random access tech¬ 
niques. Emphasis on assembly language 
programming, use of real-time direct 
inquiry software, the creation and 
check out of operating systems and 
compilers and the production of auto¬ 
mated graphics. 

TO INTERVIEW, please forward your 
resume, stating present salary, to Mr. 
R. S. Wellington, Personnel Dept., 
Hamilton Standard, Windsor Locks, 
Conn. 06096. 

Hamilton 

Standard 

U 

DIVISION OF UNITED AIRCRAFT CORR 



An Equal Opportunity Employer 


tion, the value of a progressively 
decreases, and the smoothing eflFect 
becomes more pronounced. That is, 
more emphasis is placed upon pre¬ 
ducted position, and noise compo¬ 
nents in the input data are filtered 
out. 

The correlation process also cal¬ 
culates a new velocity for the track. 

The corrected velocity (Xc, Yc) is 
derived from the previous velocity 

(X'c, Y'c), as follows: 

Xc ^ X'c + (Xr — Xp) 

Yc=Y'o + ^^(Yr-Yp) 

The smoothing parameter J3 per¬ 
forms the same function in the veloc¬ 
ity correction that a performs in the 
position correction. Its value (0 < (3 
^ 1) is, likewise, a function of the 
track history. The term is the 
elapsed time since the track was last 
corrected. 

After a track has been correlated 
and corrected, the new corrected 
position and velocity are used to 
predict its probable position for the 
next radar scan (Fig. 6c). The pre¬ 
dicted position is required because 
it (1) serves as the position of the 
correlation bin on the succeeding 
scan and (2) is used to update the 
position of the alphanumeric tag on 
the controller s display. The predic¬ 
tion process is a linear extrapolation: 

Xp = Xc + (Xc)T 

Yp=Yc + (Yc)T 

where T is the period of the last 
radar scan. (If the aircraft velocity 
has a significant tangential compo¬ 
nent, a minor adjustment to T is re¬ 
quired.) If a track fails to correlate 
during the current scan, no cor¬ 
rected data is calculated, and the 
track is extrapolated on the basis of 
the previous position and velocity 
information. This process is called 
coasting the track. 

Track initiation can be either au¬ 
tomatic or manual. Automatic initia¬ 
tion (acquisition) takes place if, 
after correlation is completed, there 
are any remaining uncorrelated tar¬ 
get reports within a sector. If, on 
two successive scans, an uncorre¬ 
lated target report is found, which 
has a discrete beacon code that is 
identical to the assigned code of a 
pending track in the tabular STORE 
area on a controller display, the 


Callahan offers 
you more than a 
salary 
survey / y 

_// 

AVERAGE SALARIES TELL 
YOU NOTHING 

Now you can determine exactly how you 
compare with your contemporaries. This 
FREE booklet lists typical backgrounds of 
all professionals in the EDP field. This 
includes their year of graduation, types 
of experience, present salary and bona 
fide accepted offers. 

CALLAHAN CENTER FOR 
COMPUTER PERSONNEL 

1819 JFK Blvd., Suit# 414, Blvd. Bldg. 
PHILADELPHIA, PA. 19103 
Phone: (215) 561-1950 

Exclusive EDP representative of the 
International Personnel Recruiters, Ltd. 


For more information, circle No. 74 
on the Reader Service Card 
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PROGRAMMERS 
SYSTEMS ANALYSTS 

Nationwide 

With the continued implementation and further 
sophistication of our unique National Marketing 
Atjaiysis System (NMAS), Input, Inc. is now 
able to bring the nation's complex and ever- 
changing computer community into remarkable 
focus. Through the mass of exclusive information 
available to us through NMAS and by employ¬ 
ing an innovative "search and solve" technique, 
our staff of trained consultants can lock in on 
the myriad complexities of your specific career 
requirements with an accuracy unparalleled in 
the field. 

Fields covered include digital hardware design, 
systems analysis and programming of software, 
management information systems, and a variety 
of sophisticated scientific and commercial appli¬ 
cations. We welcome your inquiries. Contact Mr. 
Lincoln Bouve or Mr. William Caine at 202/ 
298-7510 for additional information or submit 
resume in confidence. Client companies assume 
all fees. 

input, inc. 

815 Connecticut avenue, n. w. 

Washington, d.c. 20006 
e.o.e./mf suite 1200 
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NOT NOW "JOB HUNTING?" THEN YOU MIGHT QUALIFY FOR A 
FOUR DAYS AND THREE NIGHTS MIAMI BEACH OR LAS VEGAS 
VACATION, WHILE FOLLOWING OUR ADVICE: 

NEVER LOOK FOR A JOR AGAIN 

,,, LET THE JOB “LOOK^^ FOR YOU! 


This incredible bit of advice 
could never before have been 
soundly given. But now (or in 
the future when a job change 
might be more of a possi- 


You have a right to be skeptical, but grant for a moment, if you will, that this is 
FACT. It would mean that you could give 100% to your job, 100% of the time 
without going through the mental gymnastics of “Should I be looking for a better 
job, or shouldn’t I?" It would mean that if you were qualified for a better job, THAT 
JOB WOULD COME LOOKING FOR YOU — you wouldn’t have to go looking for it! 
ISN’T THAT WHAT YOU WOULD REALLY LIKE? 

WHO IN THE WORLD COULD POSSIBLY KNOW WHERE IN THE WORLD ALL 
THOSE JOBS ARE —AND WHO QUALIFIES FOR THEM? 


bility), you don’t have to 
drain yourself emotionally 
and physically as you make 
out resumes and fill out dif¬ 
ferent forms for employment 
agencies and recruiters. And 
you don’t have to pay $10, or 
$18, or $25 per year to be 
“computer matched,’’ either. 


I, Hax Laach, Jr., do horoby afflra 
tha following to ba tha policy of 
INSTA-SBARCH INTERNATIONAL: 

1. Thara will ba acrlct aonfl> 
danclal handling of all Information 
partalnlng to candldataa and caraar 
opportunltlaa, to protact all 
partlaa until auch tlma aa dlacloaura 
of information la nacaaaary to puraua 
a poaaibla amploymant agraamant. 

2. Thara will navar ba any faa 
of any kind chargad to proapactlva 
candldataa. 

3. For thoaa who qualify for our 
MIAMI BEACH or LAS VEGAS vacation, 
only a $3 raaarvatlon arrangamenta 
faa la raqulrad to taka advantaga 
of tha 4 daya and 3 nlghta lodging 
cartlficata. 


• a/ 


Glvan under ny hand and aei 
office this the 13th day oi 
January, 1969. 

Notary public in and for Dallas 
County, Texas. My coonission 
(le 1. 1969 




Mail 

Today For 
Free Kit! 



©1969 Max Leach, Jr. 


This is the quest and purpose of INSTA-SEARCH® INTERNATIONAL. This tremen¬ 
dously expanding organization has exploded on the employment scene in major 
cities with such dramatic and thorough techniques that it is highly probable that 
employers needing your particular type of skill and training are already known to 
INSTA-SEARCH® INTERNATIONAL. Basically, it’s who WE know that counts. 

What does INSTA-SEARCH® INTERNATIONAL do? 

(1) Uncover present and future job openings involving your particular talents, 
knowledge, and background. 

(2) Constantly match these career opportunities to YOU while you are still 
employed. You will not be forgotten. Your abilities will not be overlooked. Nor 
will the career opportunities be misplaced. We use a half-million dollar computer 
to make sure. But the computer Is not the end! 

(3) We bring the Career Opportunity to you, the Candidate, when you are 
qualified for it and only when it appears to be to your advantage to investigate it. 

THIS SERVICE FREE — ABSOLUTELY NO OBLIGATION 

The overwhelming dollars and “sense” side of our service Is this: THERE IS NO 
FEE TO YOU — NOT NOW — NOT EVER! The only way you can lose is to delib¬ 
erately avoid using our modern, efficient arsenal of “job-uncovering” techniques. 
But even if you do use INSTA-SEARCH® INTERNATIONAL to “bring a job to you,” 
you are under no obligation to do anything further about It. 

HOW YOU CAN QUALIFY FOR A MIAMI BEACH OR LAS VEGAS BONUS! 

If you send for your Insta-Search Candidate kit — which has everything you need 
to start following our advice — within 10 days, and you are between ages 21 and 
65, we will include free details as to how you and your spouse can enjoy 4 days and 
3 nights lodging at an ocean front Miami Beach hotel, or a fabulous Las Vegas 
hotel (meals and transportation not included). If you decide to take advantage of our 
accommodations, you pay only a $3 reservation arrangements fee. That surely 
beats an $80 hotel bill, doesn’t it? And the privilege of using the certificate won’t 
expire for a year. Complete details are yours as a bonus for prompt action, so send 
today for your Insta-Search Candidate kit to INSTA-SEARCH® INTERNATIONAL, 
room 2159, 1940 Hi-Llne Drive, Dallas, Texas 75207. 


riNSTA-SEARCH 

I IMTERNJITIONIIL 


NAME. 


D ate_ 

Please send me absolutely free and without obligation your 
INSTA-SEARCH® Candidate kit and details on how I can 
enjoy the MIAMI BEACH/LAS VEGAS Bonus. 

OCCUPATION/ 

_TITLE_ 


Room 2159 

1940 Hi-Line Drive HOME ADDRESS. 


Dallas, Texas 75207 


CITY. 


.STATE_Z IP. 


□ Please send our company free and without obligation your INSTA-SEARCH® Employer kit. 
COMPANY NAME_AHENTION:_ 


COMPANY ADDRESS_ 

CITY_STATE_ZIP. 




February, 1969 


For more information, circle No. 16 on the Reader Service Card 
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flight data is removed from the 
STORE area and displayed at the 
reported position. Active tracking 
will then be automatically initiated. 
Automatic acquisition of arriving 
aircraft occurs at a range of 45 to 
60 miles. Departing aircraft are 
acquired several miles after takeoff. 

Tracks are automatically termi¬ 
nated by the computer when they 
are no longer required. After predic¬ 
tion, the position of each track is 
checked to see if it satisfies the 
geographic criteria for automatic 
termination. 

Display Data, The display proc¬ 
essor transmits updated alphanu¬ 
meric data to the display equip¬ 
ment every two-and-one-half sec¬ 
onds to provide the controller with 
a dynamic current picture of the air 
traffic situation. Flight data is pre¬ 
sented to the controller in one of 
several formats depending on 
whether the aircraft is being ac¬ 
tively tracked or is displayed in a 
tabular list. Each tag, tabular item, 
or single symbol to be displayed re¬ 
quires a digital message from the 
computer specifying the location, 
format, and content of the display 
data. 


The location information in a dig¬ 
ital display message can be specified 
in either of two x, y coordinate sys¬ 
tems: display coordinates or system 
coordinates. Tabular data, posi¬ 
tioned in display coordinates, ap¬ 
pears at an absolute location on the 
display screen. The fixed 512 by 512 
display coordinate grid is independ¬ 
ent of the radar range-scale and off- 
center controls on the display. The 
radar-related alphanumeric tags and 
symbols, however, are keyed to a 
system coordinate grid. This grid, 
2048 miles square, is entered at the 
Kennedy radar site. System coordi¬ 
nates, specified to the nearest Vs 
n.m., are referred to the southwest 
corner of the grid. Alphanumeric 
data in system coordinates, like the 
sensor video display, is sensitive to 
radar range-scale and off-center con¬ 
trols. Therefore, it remains in reg¬ 
istration with the radar picture. 

The alphanumeric tag, which ac¬ 
companies an active track (Fig. 7a), 
is positioned according to coordi¬ 
nates predicted by the tracking 
processor. A leader connects the tag 
to a single symbol, which represents 
the tracked position of the aircraft. 
This symbol is an alpha character 


that uniquely denotes the cognizant 
controller. A velocity vector with 
length proportional to the calculated 
track speed may also be displayed 
by controller selection. The tag can 
contain as many as 21 alphanumeric 
characters arranged in three rows, 
each holding a maximum of 7 char¬ 
acters. 

The top row displays assigned al¬ 
titude and reported beacon altitude 
expressed in hundreds of feet. Also 
displayed in the top row, when nec¬ 
essary, is a controller-entered arrow 
which indicates that the aircraft has 
been cleared to climb or descend. 
When an arrow is not present, the 
display processor automatically mon¬ 
itors the beacon altitude reported 
by the aircraft. If it differs from the 
assigned altitude by 200 ft or more, 
a blinking square symbol is dis¬ 
played to alert the controller to the 
altitude discrepancy. The altitude 
reported by the beacon transponder 
must be corrected by the display 
processor before it is displayed. For 
aircraft flying below 18,000 ft. it is 
necessary to compensate for the dif¬ 
ference between local barometric 
pressure and the reference pressure 
(29.92 inches Hg) used by the air¬ 
craft altitude sensor. 


DIRECTOR OF 
ELECTRONIC DATA 
PROCESSING 

This is a key position in o large Architectural/Engineering 
firm that is expanding its operations in Electronic Data 
Processing. We require a Systems Analyst capable of for¬ 
mulating, implementing and administering all activities per¬ 
taining to E. D. P. throughout the firm. He will direct the 
preparation of engineering programs as well as those re¬ 
lating to Accounting and General Office functions. 
Applicants should be familiar with I.B.M. 1130 computer, 
FORTRAN IV. Degree In Engineering desirable. 

This is an excellent career opportunity in a dynamic or¬ 
ganization that is expanding its operations from its home 
office in Chicago to branches in other cities in the United 
States and Europe. If interested in a confidential inter¬ 
view, please call or immediately send a resume including 
salary requirements, to: 

Mr. Ron Jankowski 


Al 


A. EPSTEIN 
& SONS, INC. 


2011 W. Pershing Rd., Chicago, III. 60609 
(312) 847-6000 

An Equal Opportunily Employer 
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If s free. The new 1969 Edition. 

Our National Computer 
Salary Survey and 
Career Hanning Guide 

The all new 1969 Edition of Source Edp’s Computer Salary Survey 
and Career Planning Guide is now available. This comprehensive 
20-page report contains up-to-the-minute Information vital to every 
computer professional. Subjects include: 

• The annual Source Edp Survey of Computer Salaries broken 
down by 28 separate levels of professional and managerial clas¬ 
sifications ranging up to $75,000. 

• A comprehensive analysis of current trends In computer 
employment opportunities. 

• For the first time, a study of Information processing develop¬ 
ment within major Industrial classifications Including user and 
non-user industries. 

• For the first time, an examination of the techniques and strategy 
in career planning. 

All of this information has been compiled and edited by the people 
at Source Edp—the largest nationwide recruiting firm devoted solely 
to the computer field. To receive your free copy of the 1969 Edition 
of Source Edp’s Computer Salary Survey and Career Planning Guide, 
circle the reader inquiry card. Or, to speed delivery, write directly 
to the Source Edp office nearest you. 

source-^ edp 

Chicago—David B. Grimes, 100 S. Wacker Drive (312) 782-0857^V^^ 

Dallas—Paul K. DIttmer, 7701 Stemmons Freeway (214) 638-4080 
Detroit—Charles C. Walther, 2990 West Grand Blvd. (313) 871-5210 
Los Angeles—Wayne G. Emigh, 3470 Wilshire Blvd. (213) 386-5500 
Minneapolis—Fred L. Anderson, 801 Nicollet Mall (612) 332-8735 
New York—Edward R. Golden, 1414 Ave. of the Americas (212) 752-8260 
San Francisco—Richard 0. Clark, 111 Pine Street (415) 434-2410 

Client companies assume our charges 

For more informaiion, circle No. 12 on the Reader Service Card 








this plain, sinmle 
lockbox will help you 
find that betteripb at 

the %nii^ Joint Computer 
Coherence 
witihout fanfare 
.. .and without cost^^ 


Everyone's coming to the Spring 
Joint Computer Conference 
searching for new ideas. A lot of 
EDP people will also be searching 
for new positions. 

And Software Age will help you. 
Our cost free Resume Center will 
let you advance your career with¬ 
out subjecting you to the perils, 
pitfalls and problems of job hunt¬ 
ing. We'll protect your privacy, let 
you keep full control and charge 
you nothing. 

Here's how it works: 

1. You hand pick the companies. 
Fill out the special resume form at 
the Center, listing your hotel room 
and local telephone number, or 
bring your own resumes. Compa¬ 
nies in all areas and fields will be 
represented in the Resume Center. 
A free copy of SOFTWARE AGE 
will be given you so that you may 
study the ads of the participating 
companies. 


2. Free resume duplication service. 
Our Remington R-2 operators will 
photocopy the special resume or 
your own one page resume FREE 
of charge and return ALL copies 
to you. 

3. You hand deposit your resume. 
Next, you'll drop your resume in 
the lockbox of the company you're 
interested in. Only the company 
interviewer has the key. 


EMPLOYMENT MANAGERS 
— EDP MANAGERS 

For information on how your com¬ 
pany can participate in the S/A 
Resume Center at the Statler Hil¬ 
ton in Boston, during the SJCC 
May 14th through May 16th, fill 
out coupon below. 


Att: Mr. David W. French, Publisher 
Software Age Magazine 
2211 Fordem Ave., Madison, Wis. 53701 
Tele: 608-244-3561 


4. You make your own appoint¬ 
ment, your own arrangements. If 
the company interviewer is inter¬ 
ested in you, he will leave a mes¬ 
sage at your hotel or at home for 
you to give him a call. You will set 
up the interview with him at your 
convenience. All arrangements are 
made by you and the company. 
No one else. There's no middle¬ 
man, and no cost to anyone. You 
or the company. 


Dear Mr. French: Please send me de¬ 
tailed information on participating in the 
S/A Resume Center, during the SJCC. 

Name_ 

Title- 

Address_ 

Company- 

Phone- 

City dc state- 


software age resume center 

Statler Hilton Hotel, Park Square, Boston 
Wednesday, May 14th, Noon to 7 PM; 
Thursday, May 15th, 9 AM to 7 PM; Fri¬ 
day, May 16th, 9 AM to 3 PM. 


The S/A Resume Center is operated by SOFTWARE AGE Magazine, 
2211 Fordem Ave., Madison, Wis. 53701/David W. French, Publisher 
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a K 


b 


c 


0301063 

030 

Assigned altitude — 3000 ft 

EA123 

1 

Cleared to descend 

18 0401 

063 

Reported beacon altitude — 6300 ft 


EA123 

Eastern Air Lines Flight 123 


18 

Aircraft speed —180 knots 


0401 

Reported beacon code 


K 

Responsible controller (JFK final approach 
controller). Also indicates tracked posi¬ 
tion of aircraft. 


EA123 


Eastern Air Lines Flight 123 

060I068B 

060 

Assigned altitude — 6000 ft 

EA123 


Cleared to descend 


068 

Reported beacon altitude — 6800 ft 


B 

Holding fix (Bohemia holding pattern) 


EA123 

Eastern Air Lines Flight 123 


The middle row of characters con¬ 
tains the aircraft identification. For 
a commercial airliner, this normally 
consists of the airline initials and 
flight number. The bottom row of 
alphanumerics is used to display in¬ 


formation that is somewhat less sig¬ 
nificant to the controller. This row 
is time-shared to permit accommo¬ 
dation of four data items. Tracker- 
derived aircraft speed and con¬ 
troller-entered scratch pad data are 
displayed alternately for short pe¬ 
riods of time (8~16 sec). The dis¬ 
play of reported beacon code and 
computer-assigned track number is 
similarly alternated. 

Directly above the alphanumeric 
tag there is space for the display 
of two horizontal bars. A solid upper 
bar is used to mark a track that re¬ 
quires special attention or handling. 
It is automatically displayed as an 
alert when the associated aircraft is 
transmitting an emergency beacon 
code. A dashed lower bar indicates 
that the track is involved in a hand- 
off action between controllers. A 
solid lower bar indicates that the 
track is being coasted on the basis 
of historical velocity information. 
The alphanumeric tag and leader 
can be offset in different directions 
from the track position symbol. To 
minimize the overlap of tags in con¬ 
gested areas of the display, the com¬ 
puter periodically checks the rela¬ 
tive positions of all tags and adjusts 
the offset to reduce superposition of 
alphanumerics. 

Each item displayed in the tab¬ 
ular STORE list (Fig. 7b) of pend¬ 
ing flights consists solely of the air¬ 
craft identification. The list is au¬ 
tomatically ordered according to the 
ETA or ETD of the flights. A sec¬ 


programmers • analysts 



NATIONWIDE POSITIONS 
FOOAA l/JOO TO 120.000 

ALL FEE PAID 

■ SOFTWARE DEVELOPMENT 

■ SCIENTIFIC PROGRAMMING 

■ REAL TIMES SYSTEMS 

■ BUSINESS SYSTEMS 

> COMMERCIAL PROGRAMMING 

■ MANAGEMENT INFO SYSTEMS 

Send resume, in confidence, with present salary 
and geographic preference. 

FREE: CAREER OPPORTUNITIES BULLETIN 

For a complete listing of outstanding positions 
with national companies circle subscriber reader 
card using home address only. No obligation. 

Salle Associates*^ 

DEPT. A 

719 N. 25th STREET, PHILA., PA. 19130 


For more information, circle No. 13 
on the Reader Service Card 


Fig. 7 — Alphanumeric display for¬ 
mats. A tag for an active track (a) 
contains up to 21 characters. The 
tag is attached to track position 
symbol by a leader. A velocity vec¬ 
tor indicates heading of the aircraft. 
Indicator bars (not shown in illus¬ 
tration) can be displayed above tag 
to denote a special kind of status 
such as emergency, attention, hand- 
off, or coast. Each item in tabular 
Store list (b) consists of identity of 
a pending flight. List is ordered 
according to time of arrival or de¬ 
parture. Each item In the tabular 
Hold list (c) refers to an aircraft as¬ 
signed to a holding pattern. Remov¬ 
ing tags from these tracks reduces 
alphanumeric congestion around a 
holding fix. This list is arranged 
by chronological order of entry. 


ond tabular display list is available 
when it becomes necessary for the 
controller to discontinue active 
tracking of flights assigned to a 
holding pattern. Each item in this 
HOLD list has a format consisting 
of two rows of alphanumerics (Fig. 
7c). The data content is identical to 
the first two rows of the active track 
tag, except that an additional letter 
is included to denote the holding 
fix. HOLD items are listed accord¬ 
ing to their chronological order of 
entry. At the option of the con¬ 
troller, the STORE and HOLD lists 
can be located at any convenient 
place on the display screen. 

Conclusion. The Common IFR 
Room and previous installations 
(ARTS, NYCBAN) demonstrate the 
applicability of electronic data proc¬ 
essing techniques to air traffic con¬ 
trol alphanumeric display systems. 
The digital computer data handling 
and processing capabilities are suffi¬ 
cient to meet the real-time require¬ 
ments of the most complex air traffic 
environment, as exemplified by the 
New York terminal area. Further¬ 
more, a general-purpose computer 
with a stored program provides sig¬ 
nificant benefits in the form of sys¬ 
tem flexibility, which cannot be 
matched by special-purpose, fixed- 
logic hardware. The system can be 
improved by altering program in¬ 
structions rather than redesigning 
equipment. ■ 

Reprinted by Permission 
Sperry—Rand Engineering Review 
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Use this form to tap into the nation’s 
iargest computer f iie of top iobs 

The National Manpower Register computer-based placement service is the 
largest employer-sponsored system of Its kind. It provides a network of 87 
offices throughout the nation — all of which have l<ey contacts with leading 
employers in their area. Over 6500 employers with openings for computer 
professionals are represented. The NMR system does not charge either em¬ 
ployers or applicants a fee to enter'their qualifications and requirements into 
the on-line computer data base. 

In no case does an applicant pay a placement fee, or any other costs. 

Fill in the form and send It immediately with a copy of your current resume to NMR, at the address below. 


(It is most important that your information bo complata and accurate and that you TYPE or PRINT LEGIBLY.) 


Name 

Date 

Have you ever registered with NMR before? 

If so, when? 

Address 


Where Can You Be Reached During Interview Days? 

Phone: 

City/Zip 

State 

Referred 

By: Software Age 

Home Phone 
(Include Area Code) 

Business Phone (if OK to use) 

Present Or Most Recent Employer 


I will NOT relocate □ I will consider opportunities in: □ North East □ Mid Atlantic □ South □ Midwest □ Southwest □ Calif. □ Northwest 
Prefer: O Metro, area □ Medium town □ Rural are Other:_ 


, Education 

1 Degrees 

, (List) 

Major Field 

Year Degree 
Earned 

College or University 










For Office Use Only 





1 1 

□ 


Registration Number 


Initial of 
Last Name 


Employment Information 


Position Desired 


Present or Most 

From 

To 

Title 

Recent Position 





Duties it Accomplishments 


Employer 


T^ 


Previous 

Position 
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EDP 

Managers 


Have 

You 

Got: 

IDEAS— 

other EDP managers 
might find useful? 

GRIPES— 

you’d like to get off your 
chest? 

SUGGESTIONS— 

for equipment or devices 
“somebody ought to in¬ 
vent”? Or how to attract, 
select or train EDP per¬ 
sonnel? Or things your 
corporate management 
ought to know about 
EDP? 

If You HAVE 

and if you’re able to ex¬ 
press them interestingly 
and concisely in about 
1,000 words . . . 

software age 

will provide you a forum— 
AND a small honorarium!! 


A new monthly feature of Softwake 
Age will consist of a selected con> 
tribution from an EDP manager to 
appear in a new column entitled 
“Executive Routine”—a column BY 
and FOR the people with ultimate 
responsibility in EDP. 


Send your contribution — OR 
your ideas on subjects to be 
taken up in this column—to: 

EXECUTIVE ROUTINE 
software age 
2211 Fordem Avenue 

Madison, Wisconsin 53701 


executive routine 

Jerome T. Murray 


■ Your installation is large and un¬ 
usual. Each of six departments has 
a computer dedicated to its needs. 
There are six computers in all and 
they share a common I/O device 
pool which is facilitated by switch¬ 
ing units. The Operations Research 
department has just sent you a deck 
of punched cards with the request 
that they be put on magnetic tape 
using a special program which they 
have sent with the input cards. The 
OR department claims the run will 
take 2 hrs. 30 min., it is now 1:30 
p.m. and the DP department closes 
for the day at 5.T5. There is no 
overtime. You know the following: 

1. Five computers are now proc¬ 
essing. 

2. A payroll is processing in the 
computer dedicated to the man¬ 
ufacturing department. 

3. The program in the manufactur¬ 
ing department’s computer is 
using the CRT for output. 

4. The program that runs for 4 hrs. 
30 min. receives OCR input. 

5. The credit department’s com¬ 
puter is immediately to the right 
of sales department’s. 

6. The program in the personnel 
department’s computer will run 
for 1 hr. 

7. A classification program is run¬ 
ning in the computer next to the 
budget department’s. 


8. The program that runs for 4 hrs. 
outputs punched cards. 

9. The sort program runs 30 min. 

10. The computation program out¬ 
puts on the printer. 

11. The file update program re¬ 
ceives input from a remote 
terminal. 

12. A 3-hr. program is running in 
the computer next to the one 
whose program receives paper 
tape input. 

13. The classification program is 
running in the first computer. 

14. A 1-hr. program is in the com¬ 
puter next to the one whose 
program receives MICR input. 

15. The program running in the 
credit department’s computer 
outputs on disk. 

You must determine which com¬ 
puter is using magnetic tape and 
which is using the card reader so 
that you can determine whether or 
not it is possible to run the program 
on the OR department’s computer 
today. They want to know and they 
are asking YOU! 

By starting with statement 13 and 
working systematically we can con¬ 
struct the table above. Computer 5 
will free the card reader in 30 min. 
and the magnetic tape output will 
be free in 1 hr. The OR depart¬ 
ment’s run can be accommodated 
comfortably this afternoon. 

Let’s take a closer look at the 



SOLUTION 


Computers 

1 

2 

3 

Departments 

Personnel 

Budget 

Manufacturing 

Programs 

classification 

computation 

payroll 

Output 

magnetic tape 

printer 

CRT 

Timings 

one hour 

three hours 

four hours thirty minutes 

Input 

paper tape 

MICR 

OCR 

Computers 

4 


5 

Departments 

Sales 


Credit 

Programs 

file update 


sort 

Output 

punched card 


disk 

Timings 

four hours 


thirty minutes 

Input 

remote terminal 


card 
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CAREER MEMO 

To the Computer Professional 

Does your present position lock pride 
of accomplishment? ... If so, it is 
time for a change. Professional Oppor¬ 
tunities presently exist in: 

SOFTWARE DEVELOPMENT 
SYSTEMS DESIGN 
PROGRAMMING 
REAL TIME SYSTEMS 
TIME SHARING 
MANA. INFO SYSTEMS 
ENGINEERING 
MATHEMATICS 
OPERATIONS RESEARCH 

Your confidential inquiry is welcome. 
Call or write, Robert L. Keilholtz or 
Donald Wayne, 

EVERETT KELLEY ASSOCIATES, INC. 
Suite 1300—121 S. Broad St. 
Philadelphia, Pa. 19107 
215—Kl 6-5240 

Placement of Computer Professionals 
since BINAC. 



logic of the table: (Computers are 

#1 . . . #5) 

Clue Argument 

1. Statement 13 fixes the program 
on #1. 

2. Statements 13 and 7 fix the de¬ 
partment on #2. 

3. Statement 3 fixes the output for 

#3. 

4. Statements 3, 5 and 7 fix the de¬ 
partment for #1. 

5. Statement 6 and Clue 4 fix the 
timing for #1. 

6. Statement 14 and Clue 5 fix the 
input for #2. 

7. Statements 2, 3, 5, 10, 15 and 
Clue 2 fix the program and the 
printer as output for either #2 
or #4—assume the output and 
program are fixed for #4. 

8. Statement 8 may only apply to 
fix a condition for #2. 

NOTE: If Clues 7 and 8 hold their 
assumptions, no program 
may be found that is con¬ 
sistent with #2s other 
known features, hence: 

9. Clue 7 should identify #2, not 

#4. 

Proceeding in this manner the 
whole table may be completed and 
the relations sought identified. ■ 



RSVP SERVICES 


EMPLOYMENT AGENCY 


FOR 

o 

COMPUTER 


PROFESSIONALS 

z ^ 
<1 

Serving 

o 

• PHILADELPHIA 


• NEW JERSEY 



O UJ 

r" 

• NEW YORK 

<Z 

METROPOLITAN AREA 
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Experienced Programmers and 

* CK 

Analysts from these areas may 

lU 

Z t- 

call collect anytime (24-hour 

0 

— a. 

answering service) 

5s 

UJ O 

N.J. (609) 667-4488 


Phila. (215) 922-3993 

. O 

u. 

OR SEND RESUME TO 

t- 

z ^ 

tu Z 

HOWARD LEVIN 

% ui 
^ X 

Director 

-=> s 

RSVP SERVICES 

ot ^ 

u < 

Suite 714 

UJ -* 

One Cherry Hill Mall 


Cherry Hill, N. J. 


08034 


Two of every seven 
E.D.P. people 
reading this ad 
are underpaid. 

That is, they’re making less money than they should be making. 

Because no matter how good you are, if the conditions 
aren’t right, you could go through your career unchallenged 
and unfulfilled. 

Let National Personnel Consultants help you decide whether 
to keep your present job—or move on to other things. We’re 
a coast-to-coast network of 85 of the nation’s finest personnel 
organizations working together to find opportunities for you, 
wherever they exist. 

And if you do accept a position with one of the companies 
who come to us for qualified people, they’ll pay all fees and 
expenses. Your only investment is a stamp, and the time it 
takes you to send us your resume, present salary and require¬ 
ments and some idea of what you’d like to do and where you’d 
like to do it. All information is held in strictest confidence. 

So, if you’re good at what you do, we’ll place you where 
you can do it even better. 



NATIONAL PERSONNEL CONSULTANTS 

Suite 20.381 N. York Rd.. Elmhurst, Illinois 60126 


r 

Are you 

multi¬ 

plexed 

or just 

per¬ 

plexed 


about the direction 
of your career? 
Take heart. 


Our personnel specialists know 
WHERE the action is. They are 
the marketplace where your 
talents and the world’s lead¬ 
ing corporations meet. 

The MANAGEMENT SCIENTISTS 
consultant utilizes imaginative 
research, thorough analysis- and 
depth evaluation techniques to 
put your objectives in realistic 
perspective. Most important, he 
works ACTIVELY on your be¬ 
half and no time is wasted in 
directing you to the most 
rewarding career opportunities. 
At present we are recruiting for 
talented professionals in 


• TIME SHARING/REAL-TIME 

• SOFTWARE DEVELOPMENT 

• OPERATIONS RESEARCH 

• SYSTEMS DESIGN 

• BUSINESS/SCIENTIFIC 

PROGRAMMING 




Send us your resume, in confidence, 
including salary history and geo¬ 
graphical preference. We will do 
the rest. 


lanagement 
CDcientists.Inc. 


101 Park Ave.—Dept. SA 2-69 
New York, N. Y. 10017—(212) 532-7710 

Exclusively: DATA PROCESSING & MANAGEMENT SCIENCES 
Career Planners—Recruitment Specialists 


February, 1969 
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DOCUMENTATION 


IN A FINANCIAL ENVIRONMENT 


F. Stuart Magie 
Assistant Vice President 
Union Bank 

Los Angeles, California 


■ Unfortunately, it has been the 
general experience in data process¬ 
ing installations from coast to coast 
that documentation has been over¬ 
looked. Some data processing instal¬ 
lations have little or no documenta¬ 
tion concerning individual programs 
or even whole systems. Other instal¬ 
lations have documentation such as 
card or magnetic tape layouts and 
even, in some instances, system flow 
diagrams. But usually this documen¬ 
tation is not accurate because it has 
not been kept updated by the indi¬ 
vidual Programmer or Analyst when 
modifications have been made to 
programs. Lack of documentation 
becomes a very expensive problem 
when one considers the length of 
time required for a new Program¬ 
mer to understand an existing op¬ 
erational program and attempt mod¬ 
ifying its logic. This problem is 
magnified by our current data proc¬ 
essing growth. Turnover of tech¬ 
nical personnel is also a large prob¬ 
lem. Therefore, good documentation 
of programs and systems must be 
made a firm and necessary rule for all 
installations to follow. Naturally, data 
processing people usually plan and 
estimate completion dates based on 
time required for definition, logic, 
coding, testing, and implementation 
and, therefore, leave little or no 
time for correctly documenting the 
results of their efforts. 

HISTORY OF DOCUMENTATION 

During the 1940 s and 50’s, some 
documentation was kept in various 
Tab Operators' desks. This docu¬ 
mentation was in the form of tabu¬ 
lating steps and diagrams of wired 


panels. When a Tab Operator was 
required to run a specific job, it 
often became necessary for a panel 
board to be wired for controlling 
the tab machine. In performing the 
specific function required for the 
system, usually a wiring diagram 
could be found and more times than 
not all types of special notes and 
lines would be written on the dia¬ 
gram. Sometimes Operators would 
write memos for their reference 
when running various jobs. In some 
installations a run flow was required 
to be created and these documents 
were placed in the tab run book. 
Very often updating to these proce¬ 
dures would be lacking if Operators 
were to leave the installation and 
the people assigned to various tasks 
were not aware of certain undocu¬ 
mented procedures. In some cases 
it took two or three runs to 
straighten out the procedures, and 
so it went until the advent of the 
1st generation computers in the late 
50's. At this time, technicians 
changed from wired panels and 
found that they had to construct 
their processing problems using 
stored programs. In this case, wired- 
panel diagrams were no longer nec¬ 
essary and coding sheets were sub¬ 
stituted as documentation for the 
various runs with a few people 
creating run flows, much as in the 
Tab days. Documentation went 
along this way until the early 1960's 
and the release of second generation 
equipment. At this time more con¬ 
centration was applied to documen¬ 
tation. Coding sheets, as well as as¬ 
sembly listings, were usually kept 
in various Programmers' desks as 


documentation. Also it became very 
evident that computer run instruc¬ 
tions were now required. This docu¬ 
mentation was usually made as each 
person saw fit. With the advent of 
third-generation equipment, it be¬ 
comes even more necessary that 
good documentation be created be¬ 
cause it is now many times more 
complex for a Programmer to de¬ 
bug someone else's program, or for 
an Analyst to understand existing 
systems without proper documenta¬ 
tion. Third-generation computers 
have allowed technicians to do more 
and more work within a computer, 
thereby demanding that documen¬ 
tation be created to assist other 
technicians in following logic and/or 
system flows. One of the most ex¬ 
pensive situations an installation can 
find itself involved in is that of re¬ 
quiring modification to be made and 
in having little or no documentation 
for the current Programmer to refer 
to. Sometimes this problem can force 
a complete re-write of the program. 
Proper documentation and the en¬ 
forcing of documentation rules will 
greatly reduce this problem which 
reduces costs and creates a more 
professional environment for the 
technician. 

DATA PROCESSING DOCUMENTA¬ 
TION FORMATS 

Most data processing people agree 
to the fact that documentation is a 
necessary requirement, but what 
type of documentation should a data 
processing installation have? 

I. System Flow Diagram 

Each processing system should 
have a complete diagram of the 
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ANALYSTS 

Start at the TOP 


( 


ANYTHING YOU 
HAVE DONE ... 

YOU CAN DO 
BEHER 

HERE IS AN OPPORTUNITY 
TO ACCOMPLISH BE¬ 
YOND ANYTHING YOU 
HAVE DONE IN THE 
PAST . . . WHERE YOUR 
SUCCESS IS NOT ONLY 
MEASURED BY FINANCIAL 
REWARDS BUT BY SOLID 
PROFESSIONAL ACHIEVEMENT 

YOU 

That's who the rest is up to . . . 

THE POSITIONS 


data Base 



sorrwABE PACM^f-Vj 




THE EQUIPMENT 

We currently have the IBM 360 
Systems and the Honeywell 
200 Series Systems. We are 
planning for Real-Time and 
Telecommunications using 
IBM and Honeywell third 
and fourth generation 
systems. The languages 
utilized are 
COBOL and FORTRAN. 



THE COMPANY 

DYNAMIC/ one word that describes our 
present and future. Growth is re¬ 
sponsible for these positions, and will be 
responsible for your advancement into a 
broader scope of responsibility and authority. 

Our salaries, fringe benefit programs, 
retirement plan and brand new offices make 
us more than desirable — WE’RE IRRESISTABLE. 


LEAD ANALYST 


PROJECT ANALYST SENIOR ANALYST 


Highly skilled individual with at 
least 2 years experience as a project 
analyst demonstrating outstanding 
ability as an analyst. 


Well informed individuals with 3 
years or more experience as a senior 
analyst. 


Knowledgeable, self-starting individ¬ 
uals with a minimum of 2 years 
experience as a junior analyst. 


Please send your own resume, OR send the enclosed mail-in 
resume, to 

Mr. L. F. Krizka 


BLUE 


CROSS 



BLUE SHIELD 


222 North Dearborn Street 
Chicago, Illinois 60601 

an equal opportunity employer 


(ip Registered service marks of the American Hospital Association 
(5^ Registered service marks of the National Association of 
Blue Shield Plans 


Februaky, 1969 
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Figure 1 

PROGRAM LOGIC NARRATIVE 

PROGRAM: XYZ-01 

NAME: Jones—Smith—Jones Recon Accounts 
MAIN ROUTINE: 

This routine reads the master file, transaction file, and compares account numbers. 
At the same time, a computation is made multiplying rate X units. If the transaction 
account number is less than the master, a branch is made to a routine called 
CREATEMSTR. If the account numbers are equal, a branch is made to UPDATEMSTR. 
If the transaction account number is greater than the master, a branch is made to 
WRITEMSTR. 

CREATEMSTR: 

This routine will add one (1) to a counter then move the hours field to a hold hours 

work area. A move is made of the units from the transaction record to a hold units 

work area. A check is made for the record codes A through D. If the record is an "A", 
a branch is made to AROUT. If the record is a a branch is made to BROUT. If the 

record is a "C”, a branch is made to CROUT. If the record is a “D", a branch is 
made to DROUT. 

UPDATEMSTR: 

A one (1) is added to the master counter. A one (1) is added to the transaction 
counter. The master record hours are moved to hours work area. The transaction hours 
are added to the master work area. The master units field is moved to a units work 

area. The transaction record units are added to the units work area. A calculation is 

made by multiplying the rate from the master record X the hours in the hours work 
area. The result is added to the grand total dollars counter. A branch is made to 
WRITEMSTR. 

WRITEMSTR: 

A one (1) is added to the master counter. The hours are added to hours counter. 
The units are added to the units counter, and record is moved to the output WRITEMSTR 
record area. A branch is made back to MAIN. 


flow of the system from Data 
Control Clerk thru each com¬ 
puter operation and back to the 
Data Control Clerk. This flow 


chart, in order to be meaning¬ 
ful to the particular installation, 
should be created in a standard 
manner that is adopted by that 



ever play musical interviews? 


' _ \ 



J 


fU 

_._✓ 


It's an unfunny game around some employment 
agencies. Yes, we’re head-hunters ourselves, but with 
a big difference. As a full-service EDP house, DMS 
works exclusively for company clients. We create a 
program, design a system, or whatever . . . and then 
dig deep to find the people to fulfill specific require¬ 
ments. The openings are choice. The kind your best 
friend would go after himself. We're not degree happy 
and we like individualists. If you’re an applications or 
systems programmer, systems analyst, product plan¬ 
ner or salesman, you're In luck. Give us a call, or write. 


DATA MANAGEMENT SERVICES, INC. 


particular installation. One easy- 
to-follow format is illustrated in 
Figure 1. (XYZ is the system 
number. The next two digits are 
the number given to the pro¬ 
gram, followed by a two-digit 
number, channel and drive or 
“SYS” device.) 

2. General Narrative of the Total 
System 

A general narrative of the com¬ 
plete data processing system 
should be created and should 
include a “picture” of the total 
system from the User thru the 
Data Control Clerk and Com¬ 
puter Operations back to the 
User. It should include such 
things as input/output sched¬ 
ules, number of computer op¬ 
erations, methods for balancing 
and clerical procedures, etc. A 
typical systems narrative is 
shown in Figure 2. 

3. Detail Program Abstract 
Detailed documentation should 
be found in the form of a nar¬ 
rative or program abstract writ¬ 
ten for each computer opera¬ 
tion. The abstract should de¬ 
scribe in detail that particular 
operation. A standard method 
for writing abstracts should be 
established for the installation in 
order to simplify the effort for 
Analysts and Programmers to 
read abstracts and thereby know 
what is to be found within the 
program. It has been my ex¬ 
perience that the abstract should 
start by defining the name and 
number of the system, followed 
by the name and number of the 
particular program within the 
system. Next should be a short 
description of the objective (or 
the problem solved by) this par¬ 
ticular program step. After the 
objective there is a description 
of all input files, possibly with 
a note to “See attached record 
layout” or simply a listing of the 
individual fields that must be con¬ 
tained in the files and the length 
of each field specifying whether 
they are alpha or numeric. When 
all input files are defined, the 
next section of the abstract will 
contain a description of all out¬ 
put files in the same manner as 
described above. This section 
also refers to any output reports 
produced by this particular com¬ 
puter step. This can be done by 
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Figure 2 


GENERAL NARRATIVE OF TOTAL SYSTEM 


The Jones—Smith—Jones Recon Accounts is a contract collection system designed primarily 
toward Recon Accounts Contracts. The system produces payment coupons, which, on 
receipt of payment, are used to update the Master History File. The system produces 
the required accounting reports needed for delinquent collection and general accounting. 


The overall system is divided into six programs: 

1. Edit and Capture 4. Update 

2. Correction 5. Report Sort 

3. Transaction Sort 6. Report 

The Edit and Capture Program will read the incoming new accounts, changes, and 
monetary transactions, producing a capture tape and a Proof List. The Proof List is 
used for balancing purposes and the capture tape is used as input to the Correction 
Program. 

After the Proof List has been balanced and the corrections have been keypunched, the 
capture tape and correction cards are used as input to the Correction Program, which 
creates an activity tape and final balancing totals. When all input has been balanced, 
the activity tape is sorted, producing a sorted transaction file. 


The sorted transaction and the master are the input files to the Update Program which 
produces the new master and the report file. The report file is a print formatted file 
with additional information in each record allowing proper sorting and print spacing. 


The system presently provides the following reports at the indicated times: 


Daily 

Weekly 

Monthly 

Cash Proof List 

Trial Balance 

Name and Address List 

Final Balance List 

File Maintenance List 
Un-Processed Items 

Detail Activity 

Delinquent Notices 
Delinquency Aged List 

Billing Summary 

Mortgage Receivable 

Tract Status 


Input due in daily at 6:00 p.m. 


Figure 3 


PROGRAM ABSTRACT 


SYSTEM NAME: 


Jones—Smith—Jones Company 


SYSTEM #: 

XYZ 


PROGRAM NAME: PROGRAM #: 

Jones—Smith—Jones Recon Accounts 01 

OBJECTIVE: 

This program shall format and print the Recon Accounts which are to be gen¬ 
erated every week by the Customer Services Department. As information is added 
to, changed, or deleted from the master file, each transaction shall be recorded 
in the Recon Accounts Register. 


The program will identify data cards with pertinent data missing or with incorrect 
entries with the use of a flag—either a lozenge which will indicate a warning 
or an asterisk which will indicate a transaction unacceptable for processing. The 
transactions marked with a lozenge are to be processed despite the error, but 
the transactions marked with an asterisk are to be rejected entirely. 

At the end of the report, the program will write a Recon Accounts Total Page. 
This page will be a summary of the cards processed. Cards will be listed by card 
code and trans code. Total units and amounts will be taken on cards which are 
applicable. 


INPUT: 

See attached Record Layout. 

OUTPUT: 

See attached 1403 Print Layout. 


JQD:icw 

MM/DD/YY 


John Quincey Doe 
Systems Analyst 


What do you 
want most? 


□ Respect □ Title 

□ Money □ Location 

□ Challenge □ Security 

□ Opportunity □ Fringes 

Our nationwide survey in the Financial 
& EDP field revealed that employment 
desires were in the order listed above. 


We can assist in finding exactly 
what you want in Financial or EDP 
employment. That’s all we handle... 
we’re the largest specialized source. 

Fees Paid By Management 


DIRECTOR DATA PROCESSING_$25,000 

Major Soft Goods Mfr. 

CORP. DIRECTOR E.D.P._ 22,000 

Well Known Public Utility 

E.D.P. MARKETING REP._ 20,000 

EDP/Softwore Services 

SYSTEMS COORDINATOR_18,000 

Hvy. Brokeroge/lnvest. Banking 

MANAGER PROGRAMMING_18,000 

Strong 3rd Generation Exp. 

MANAGER SYSTEMS _18,000 

Hvy. Mfg. and Acet. Exp. 

E.D.P. PROJECT MANAGER-18,000 

Feosibility/Sys. Design 

SR. O/R ANALYST_18,000 

Simulation/Model Bldg. 

SCIENTIFIC PROGRAMMER_17,000 

Quantitative Background 

PROGRAMMER/REAL TIME -17,000 

World-Wide Service Co. 

MANAGER SYSTEMS -16,000 

Retail—Mass Distribution 

SR. SYS. ANALYST_15,000 

Strong Systems, KnI. Prog. 

OPERATIONS MANAGER-14,000 

Multi 360 Inst. 

FORTRAN PROGRAMMER-14,000 

360 40/50/65 Remote 

SYSTEMS ANALYST-13,500 

Hvy. Mfg. Experience 

O/R ANALYST -13,000 

Mgmt. Sciences Group 

PROGRAMMERS _13,000 

COBAL/BAL/PL 1 

SYSTEMS ANALYST-13,000 

Methods, Procedures 

MANAGER E.D.P. -12,000 

360-20 Experience 

PROGRAMMER -11,000 

H-200 or 1400 Exp. 


to your nearest R-H office. 

ROBERT 

HALF 

PERSONNEL 

AGENCIES 


Atlanta: 235 Peachtree St., NE.(404) 688-2300 

Baltimore: One Charles Center (301) 837-0313 

Boston: 140 Federal St.(617)423-6440 

Chicago: 333 N. Michigan Ave.(312) 782-6930 

Cincinnati: 606 Terrace Hilton. (513)621-7711 

Cleveland: 1367 East 6th St. (216) 621-0670 

Dallas: 1170 Hartford Bldg.(214)742-9171 

Detroit: 1114 Guardian Bldg. (313)961-5430 

Garden City, N.Y. 585 Stewart Ave. (516) 248-1234 

Hartford, Conn: 75 Pearl St.(203) 278-7170 

Los Angeles: 3600 Wilshire Blvd. (213) 381-7974 

Miami: 1107 Northeast Airlines Bldg. (305) 377-8728 

New York: 330 Madison Ave. .(212) 986-1300 

Newark: 570 Broad St. (201) 623-3661 

Philadelphia: 2 Penn Center (215) 568-4580 

Pittsburgh: 429 Forbes Ave. (412) 471-5946 

Portland, Ore: 610 S.W. Alder St.(503)222-9778 

St. Louis: 1015 Locust St. (314)231-0114 

San Francisco: 111 Pine St. (415)434-1900 

Stamford. Conn: 111 Prospect St. (203)3254158 


World’s Largest Financial & 
EDP Personnel Specialists. 


Mail resume 
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DATA PROCESSING FLOW CHART 


The diagram below is a typical example of standard product¬ 
ion flow techniques that is to be employed by Systems 
Analysts and Programmers when finalizing production flow 
documentation. 

*The three numerical blocks given in the processing flow are 
respectively: System Number, Program Number, and Est¬ 
imated Average Run Time. 


From 


2111 


From 


2000 


— 



Accounts 


New York City 

Payable Summary 


and Labor Adj. 


Control 

Record Count 

Labor Hours 

Labor Amount 

Material Amount 

by Labor Material & A/P 


Labor 

Distribution 


Material 

Distribution 



To XYZ-30 
XYZ-50 
XYZ-04 
XYZ-55 


To XYZ-01 
XYZ-02 


To XYZ-05 
XYZ-03 
XYZ-05 


Scratch 





XYZ 

Mil 




Maj. Orig Dept. 
Min. W/0 



simply stating “See attached re¬ 
port layout” or defining on the 
abstract the physical appearance 
that the output report must take. 
After the output files have been 
fully described, the last section 
of the abstract should indicate 
the problems that must be 
solved by the computer pro¬ 
gram. There are various ways 
of describing or establishing the 
problem. Some Analysts describe 
the problem by decision tables 
or a matrix type of table. Other 
Analysts may prefer to estab¬ 
lish the problem through use of 
a narrative. No matter how the 
problem is described, it should 
communicate enough detail for 
the Programmer to create and 
construct the proper logic to 
build the necessary program. 
Figure 3 displays a typical 
abstract. 

4. Detailed Program Logic Narra¬ 
tive 

During the last six to ten years 
attempts have been made at 
documenting the logic of a com¬ 
puter program. One of the most 
popular documentation methods 
is for the Programmer to save 
and file his “logic diagram”; 
that is, if he has created a logic 
diagram. Not all Programmers 
create logic diagrams when con¬ 
structing a program. Some write 
rough logic summaries, others 
draw very crude boxes, and still 
others are able to create small 
programs as they are coding. 
These diagrams, etc., are usually 
never updated after the pro¬ 
gram is completed. I have found 
a successful method for obtain¬ 
ing a definition of the program 
and logic is to require all Pro¬ 
grammers, after completing a 
program (that is to say, when 
the program is implemented into 
production), to write a narrative 
describing their program. In or¬ 
der to enforce this rule, a pro¬ 
gram is not accepted without 
the “Logic Narrative”. See Fig¬ 
ure 4 for an example of a logic 
narrative. 

5. Current Program Listing 

A listing of the present produc¬ 
tion program must be retained 
as documentation for the pro¬ 
gram. This listing will be pro¬ 
duced by the final assembly and 
filed with the other documenta¬ 
tion. See Figure 5. 
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6. Test Data 

In order for the Programmer to 
positively assure that the pro¬ 
gram functions as per specifica¬ 
tions, test data must be created. 
Usually “static” test data is 
created by the Programmer and 
“systems” test data supplied by 
the User or by the Analyst. The 
test data that most thoroughly 
“checks” the program should be 
maintained on file, not only card 
decks, but a listing of the test 
data and the results. Whenever 
a change is made to the pro¬ 
gram the test data can be rerun 
and thereby prove if the new 
version of the program is cor¬ 
rect. 

7. Record Layouts and Sample of 
Input and Output Reports 
The record layout of all files 
must be included either with 
the abstract or filed by them¬ 
selves with each program within 
a system. Also samples of the 
printed output should be filed 
as well as samples of the input 
documents. In this section of the 
file, one other piece of docu¬ 
mentation must be kept and that 


is Keypunch Operator punch in¬ 
structions. See Figures 6 and 7 
for samples of this type of docu¬ 
mentation. 

8. Computer Operator Instructions 
Clear instruction must be created 
for the Computer Operator to 
follow when running each pro¬ 
gram. Two copies are usually 
made: One is filed in the docu¬ 


mentation book and the other is 
forwarded to the Computer Op¬ 
erations Department with the 
program. See Figure 8. 

9. Miscellaneous Documentation 
Any other documentation should 
be kept as miscellaneous docu¬ 
mentation and filed. This docu¬ 
mentation may be memos and 
letters from and to the User or 


BUSCOMP MAN WANTED 

What’s a BUSCOMP man? He's a BUSiness man as well 
as a COMPuter man. He is a bright, youngish, business- 
oriented fellow who thinks he can handle the title: 
Manager of Software Sales. He wants to join one of 
the most unique firms in the computer industry, a firm 
deeply rooted in special hardware design and sales. A 
firm that is expanding its software capabilities. A firm 
that needs a man to grab the reigns and sell software — 
set the direction for software sales. If you’re the man, 
you’ll travel, with home-base In Ann Arbor, Mich. 

Contact: Roger Buiten, Sales Manager 

pm FIRBUn CUiriRJTEH CORPORATION 

415 W. Huron St., Ann Arbor, Mich., or call (313) 761-2151 


SOFT(?)WARE 

Mohawk Data Sciences Corp. proved that a knowledgeable, hard¬ 
working group . . . with a fresh concept . . . can tackle the 
giants and win. Can you qualify to join the winners? 

MDS is expanding, and we must supplement our staff with an 
experienced software development technician. Basic qualification 
will be well-rounded training and experience with IBM 360 soft¬ 
ware and hardware. A man with in-depth understanding of the 
2701, and its attendant support, will be of special interest to us. 

Please write in confidence to Mr. Pat B. Smith, Vice President, 
giving your background and expected starting compensation. 
All inquiries will be answered, interviews arranged. 

MOHAWK DATA SCIENCES CORP. 

P. O. Box 630 • Palisade Street, • Herkimer, New York 13350 
AN EQUAL OPPORTUNITY EMPLOYER 



LOCKED IN¬ 
TO DULL PROGRAMMING? 

Exciting jobs and better pay in Programming are 
all around you these days. PARKER-FINCH can 
help you find the work you want to do —spring 
you loose from monotonous routine and 
dead-end work. To have us open new doors to 
your future, simply send us your resume or call 
us today. Key jobs are waiting! 




^ Associates, Inc., 51 East 42nd Street 
New York, N.Y. 10017 (212) 661-1830 

\ for more information, circle No. 15 on the Reader Service Card 
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RECORD LAYOUT FORM 



Customer of this particular sys¬ 
tem. 

10. Data Control Instructions 

If the system requires any man¬ 
ual handling prior to keypunch¬ 
ing, and also requires clerical 
handling after computer opera¬ 
tions, special clerical instruc¬ 
tions must be written. Clerical 
balancing and handling is 
usually done by a section some¬ 
times called Data Control. In¬ 
structions for balancing input 
and/or output must be included 
in this section of the documen¬ 
tation. 

If the above documentation is 
created at the proper time and kept 
on file, it makes the job of modify¬ 
ing a system or program 50 to 75 
percent easier. 

As can be seen, control over docu¬ 
mentation of this type could become 
very cumbersome. Some installations 
have created a documentation li¬ 
brary. In this library binders and 
books are maintained containing all 
the documentation as described 
above. Also, files for source and ob¬ 
ject decks can be contained in the 
library. In a larger installation it 
becomes necessary to assign one or 
two people to act as Source Docu¬ 
mentation Librarians, their job be¬ 
ing that of maintaining all the docu¬ 
mentation and kep)ing track of who 
has withdrawn the documentation. 
This position is also a fine starting 
point for Programming trainees. 

STANDARD DOCUMENTATION 
LIBRARIAN 

In most cases, it is necessary to 
require the Programmer or Analyst 
to update documentation when a 
program is being modified or 
changed. If the installation can af¬ 
ford a Librarian, he or she should 
be given the responsibility of seeing 
that all documentation is updated 
and changed when modifications are 
implemented. Some of the duties 
that can be controlled by a Data 
Processing Librarian are: 

I. Communications: Any memo re¬ 
questing changes to programs or 
requesting new programs or sys¬ 
tems to be updated can be con¬ 
trolled by the Librarian. In 
these instances, the Librarian 
can bring such requests to the 
attention of the Systems Man¬ 
ager or Data Processing Man¬ 
ager. If these requests are sub¬ 


stantial, the Librarian can keep 
track of who has been assigned 
to the modification or new pro¬ 
gram creation. As the programs 
are created and implemented, 
the Librarian will ^count for 

UNION BANK #XYZ-01 


the fact that all documentation 
has been received and is on file. 
We have found it successful in 
our installation to establish a 
rule that no one can implement 
a new or revised program in the 

Figure 7 


STANDARD DOCUMENTATION LIBRARY 

KEYPUNCH INSTRUCTIONS 

mjfiCT;- 
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_Phase I of Four Phases 5081 Blue 
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ALTERNATE 

PROGRAM 

ZERO IF NONE I 

SKIP IF NONE 

TOfaU6T![6fe: ---- 

If no account number, skip and continue 
punching remaining cards. 

COLUMNS 

CARD FIELD 

REMARKS 

X 
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Account Number 


X 
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Issue Number 


X 




16 

Phase Code 

A if 1, B if 2, C if 3. D if 4. 

X 
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Fill in with zeros. 
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Figure 6 























































































































































Computer Operations Depart¬ 
ment. This function is performed 
by the Librarian only. The Com¬ 
puter Operations Department 
will not accept programs from 
anyone except the Standard 
Documentation Librarian. 

2. Technical Manuals and Maga¬ 
zines: The Librarian will also 
maintain and control a library 
of computer manufacturers’ 
technical manuals as well as 
technical magazines and articles 
found in data processing pub¬ 
lications. Anyone requiring a 
manual or description of a spe¬ 
cific machine or system may re¬ 
ceive information from the Li¬ 
brarian as to whether publica¬ 
tions are available concerning 
the subject in which they are 
interested. 

3. Security of Information: The Li¬ 
brarian is responsible for the 
total security of program source 
decks and all systems documen¬ 
tation. The files holding source 
decks and program documenta¬ 
tion are always locked. In this 
manner no one but authorized 
personnel will be working with 
program listings or source decks. 


/■ 

(SV , - 

Jones-Smlth-Jones Recon Accounts 

Weeklj 



I/O A B c 0 e F 0 

^SWITCHES □ □□ □□□□□ 

DATE CARO 

.Output 

X 

f 

iSiS? 




PWINT 

X 



DISK 




-V.PE 

—asRj- 

-iLJ 

1 (IncludinR the SOFl 



ProRrams XYZ-01/02/&03 are all executed from this run sheet. NOTE; It may not always be necessary 

CO read Che second InpuC reel on drive #1 in run XYZ-01 because ChaC run auComaCically goes Co end 
of job when Che Recon AccounCs masCer on drive #2 reaches end of file. You can Cell Chts when Che 

console cypewricer indicaces "EXEC XYZ02", because you will Chen have already moved on Co Che secont 
program. If che CypewriCer indicaCes Che sCandard halt reoulrine "*6F*' in XYZ-01. you will need Ch < 

second inpuc reel. 


Replace unloaded inpuC files wich work capes as needed on drives #l/2/&3. Send console CypeouC froi 

tfl HUat Btsigia tor iBfaair tarms ailsatinni 


INPUT TAPE 

OUTPUT TAPE 


Driv. 

Run 

Fr.m 

D.icrlp,l.n 


DrIv. 

D.* *crl.ti.n 

0l*...illwi 

1 

XYZ 

-00 

XYZ-01 (2 Reels) 

Library 

3 

HJB Work Tape (For Linkload) 

Scratch 

2 

XYZ 

-00 

XYZ-01 

Library 

4 

Work Tape 

Scratch 




N 







L 







1 




2 

XYZ 

-04 

Most recent XYZ-04 

Library C 

1 

Work Tape 

Scratch 



WARNING: Do not scratc 
XYZ-04 tape even if it 

1 the H 

Ls old. A 

2 

Work Tape 

Scratch 



This file is NOT update 

3 weekly.) n 

N 

1 3 

Work Tape. AFTER INPUT UNLOADS 

Scratch 




E 

L 

4 

XYZ-03 (Final output) 

XYZ-05 




2 

9 

SPR Tape 

XYZ-06 

PRINTER SET UP *1 

1 PRINTER SET UP *2 

1 PRINTER SET UP *3 

1 1 12345 1 6 

pimn - jPBiiiinr - |ua.>i 

j.M*... jFonM. jU/n/i 

GP 6 1 Standard 


1 " 


V.HT.C.U 

VERTICAL 


MOniXONTAL 


CJ.. 

PXT 

D.icrlpllMi 


Olt...iti.n 

»eN I.T u. 


N 

P 

U 

T 

Rn 

All 

LibrarvTrav 



Ri 




1. Program 

2. Control Cards 

Ri 




0 

u 

T 

P 

U 

T 

Pn 




P. 




P. 





.. .Illllllllllllll. SOFTWARE DEVELOPMENT 

STATE-OF-THE-ART Nationwide 


We are leading Consultants to Computer Manufacturers, specialized Software 
Companies and very large users. We specialize in placing you where the 
action is, where challenges confront you daily. From NOW UNTIL JUNE we 
must fill demanding posts with: persuasive, creative and technically out¬ 
standing Professionals such as: 


2 Group Mgr’s: Standard Soft¬ 
ware" _$25,000 

3 Gen. Mgrs: "Software Test 

Group" -$20,000 

5 Sr. O.S. Dev’t. Specialists-$18,000 


2 Mgr’s: Lg. Scale "M. I.S. 

Dev’t." _$18,000 

Many Systems Prog. —Up to $16,000 
Also Comm. & Scient. Progr/ 

Anal’s. _Up to $15,000 


GENERAL BACKGROUND REQUIREMENTS: 1-15 years experience in the de¬ 
velopment of: Compilers, I/O Systems, Operating Systems, Programming 
Languages, Monitors, Shared File Systems, Termlnal-Graphics-Communicatlons 
-Real Time-Time Shared Systems, Mass Memory Allocation. 

Write in confidence, including present salary, acceptable locations or call 
212-682-6426. 


THE HOUSE FOR SOFTWARE SPECIALISTS 

Ferguson Personnel Agency, Inc., 41E42, N.Y.C., N.Y. 

Consultants in the EDP Field Gary Vogt, Managing Director 


PROGRAMMERS—ENGINEERS 


Washington, D.C. • New York • New Jersey • New England • Phila¬ 
delphia • Chicago • Minnesota • Texas • Ohio . Florida • Arizona 
• California • Southeast Asia 


If you have a B.S., M.S. or Ph.D. and you ore experienced or interested 
in any of the following, contact us immediately for free career counsel¬ 
ing and an objective analysis of your position in today's market. 


PROGRAMMERS 

• Management Info 
Systems 

• Informotion Retrieval 

• Command & Control 

• Aerospace 
Applications 

• Real Time/On Line 


• Systems Simulation 

• Software 
Development 

• Communications 
SYSTEMS ENGINEERS 

• Reliability Analysis 

• Digital Computer 
Systems 


Digital Logic Design 
Digital Circuit Design 
Digital 

Communications 
Systems Integration 
Soft Ware Analysis 
Oceanography 


Salaries range from $8,200 to $25,000. Our client companies assume 
all fees. Forward resume in confidence, or call (collect): Mr. Martin E. 
Sheridan (Area Code 703) 524—7660. 


SHERIDAN ASSOCIATES INC. 

1901 North Fort Myer Dr., Suite 1010, Arlington, Virginia 22209 
(Just over the Potomac from Washington, D. C.) 
Personnel Consultants to the Computer Industry 
Write for application and wage/saiary survey. 


PROGRAMMER'S PROGRAMMERS WANTED 
FOR SOFTWARE MECHANIZATION 

We are in the process of revolutionizing the Auto¬ 
matic Testing Industry through Software Mechaniza¬ 
tion. This is a concept whereby men, materials and 
computers are optimally combined to produce large 
quantities of programs for Automatic Test Systems. 

Software Designers are required to develop ad¬ 
vanced compilers, simulators and other software 
aids to allow test engineers to do their jobs without 
becoming programmers. 

If you are an experienced compiler architect, 
teleprocessing software designer or systems simula¬ 
tion programmer or analyst, we have an outstanding 
technical challenge for you. We prefer an electrical 
engineering background with advanced degree in 
digital computer programming or equivalent, plus 
a minimum of six years pertinent experience. 

We offer ground-floor opportunities in a newly 
formed Software Systems Engineering Laboratory of 
a leader in the new technology of automatic testing. 

P/ease send your resume in confidence, including salary history, to: 

J. L. Leath, Station 2192 
EMERSON ELECTRIC COMPANY 
Electronics and Space Division 

8100 W. Florissant, St. Louis, Missouri 63136 

An Equal Opportunity Employer 


For more information, circle No. 17 on the Reader Service Card 
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cklVIATE 


by 

GEORGE N. VASSILAKIS 

TRW SYSTEMS GROUP 


Problem 3 

Samuel Loyd 
Holyoke Transcript 

1877 



Mate in 3 Moves 

Problem 4 

Eric M. Hassberg 
New York Post 
1945 



Mate in 2 Moves 

Solutions: 

Problem 1: Key Q—B5 

If 1 ... BxQ 2R-R7ch and mates the next 
move. If 1 . . . K-Nl 2K-B7ch K-R2 3R-R8 
mate; similar mate if King moves to Kl. 
Problem 2: Key Q—Q6 


MASS TOURNAMENTS 

Since Botvinnik won the world championship in 1948, only Russians have qualified as 
challengers. Grand masters from other lands have succeeded to enter the final eliminating 
event, the Challenger’s Tournament, but this has always been won by a Russian. The 
U.S.S.R. has more than twice as many grand masters as there are in the U.S.A. and 
approximately one-third of all the grand masters in the world today. The popularity of 
chess in the Soviet Union is undoubtedly the best explanation one can give for their 
enormous success; and the best yardstick for measuring this popularity is found in the 
numbers of players that enter chess tournaments. 

The first mass tournament was held in Leningrad in 1926 with 1500 participants. In 1936, 
the third championship of the All-Union Central Council of Trade Unions attracted 700,000 
participants. New Year mass tournaments have become a regular event and attract close 
to one million participants each year. 

By comparison, the biggest U.S.A. tournaments each year attract 100—200 participants. 

WORLD CHAMPIONS 

The title has been in use since 1870, when Steinitz claimed it on the basis of his many 
successes. The unofficial champions before Steinitz were: Staunton (1844—1 851 ), Anderssen 
(1851-1858 and 1859-1866), and Morphy (1858-1859). 

Howard Staunton (1810—1874)—An actor and a Shakespearean scholar, he learned chess 
at the age of thirty and three years later. In 1843, he became the best player in the 
world by defeating the Frenchman St. Amant. He wrote a number of books and also 
published a magazine called “The British Miscellany and Chess Player’s Chronicle.” 

In 1851 Staunton organized the first international chess tournament which was held in 
London with Anderssen winning the top prize. Staunton’s chess career virtually stopped 
after his defeat in London. An extremely aggressive person, Staunton loved a good argu¬ 
ment in print. He attained the heights in both chess and literary criticism and a place 
in the Encyclopedia Britannica as a Shakespearean scholar who “showed the qualities of 
acuteness and caution which made him excel in chess.” 


THE MINIGAME 


THE PSYCHOLOGY OF A CHESS PLAYER 


This was the nineteenth game of the 
1952 World Championship Tourna- 


merit 

between Botvinnik 

and Smyslov. 


Smyslov (White) 

Botvinnik (Black) 

1 

P-K4 

P-K3 

2 

P-Q4 

P-Q4 

3 

N-Q2 

P-QB4 

4 

KPxP 

KPxP 

5 

B-N5ch 

N-B3 

6 

Q-K2ch 

Q-K2 

7 

PxP 

QxQch 

8 

NxQ 

BxP 

9 

N-QN3 

B-N3 

10 

B-Q2 

B-Q2 

11 

B-B3 

P-B3 

12 

0-0 

KN-K2 

13 

N(K2)-Q4 

R-QBl 

14 

NxN 

BxN 

15 

BxBch 

Drawn 

PxB 


In his book, “The Psychology of o Chess Player,” Reuben Fine quotes Dr. Milton Gurnitz, 
a prison psychologist, saying that: 

“In his experience those prisoners who learned chess during their incarceration were 
least likely to be recidivists. They evolve better ways of handling their aggression. 
The ego strength needed to play chess must also play a role here. 

“In a situation where two men are voluntarily together for hours at a time with no 
women present the homosexuality implications must necessarily be considered. Ob¬ 
servation indicates that overt homosexuality is almost unknown among chess players. 
Among the chess masters of the present century I have heard of only one case. 
This is all the more striking in that artists, with whom chess masters like to compare 
themselves, are so frequently homosexual.” 
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new p roducts 


Webster Computer Corporation, Dan¬ 
bury Connecticut has developed a com¬ 
puter software package for IBM System/ 
360-users currently operating under DOS 
(Disk Operating System). 

The software package, DOS MACHINE 
UTILIZATION REPORTING SYSTEM is 
a generalized record keeping system for 
IBM 360 users which provides complete 
time and cost analysis of all jobs, pro¬ 
grams, projects and programmers operat¬ 
ing on each computer system. 

The efficiency of an IBM System/360 
computer installation in terms of time and 
dollar cost is displayed by job, program, 
project and programmer with respect to 
production time, compilations, testing, re¬ 
run time, preventative maintenance and 
idle time. 

Detail records provided through the use 
of DOS MACHINE UTILIZATION RE¬ 
PORTING SYSTEM may be retained, se¬ 
lected, sorted and summarized in many 
ways to provide analyses as required by 
an IBM System/360 installation. 

For more information, circle No. 50 
on the Reader Service Card 
o o o 

The Model 502 Telephone Data Coupler 
provides a low cost portable coupling 
means to interface digital data terminals 
such as the Teletype Models 33 and 35 
with computer systems via telephone lines. 
Half or full duplex operation at up to 300 
Baud for serial binary data is provided. 

The Model 502 was designed by Spe¬ 
cialized Communications Inc., and manu¬ 
factured and distributed by ITI Elec¬ 
tronics, Inc. 

For more information, circle No. 51 
on the Reader Service Card 
o o o 

DataMate Computer Systems, Big 
Spring, Texas, has announced their new 
DataMate 16 digital computer. 

A two’s complement, 16 bit arithmetic 
fully parallel processor, the DataMate has 
a 4096 word 1.0 microsecond memory 
modularly expandable to 32,724 words. 
Built in features include hardware multi¬ 
ply and divide; 8 I/O channels with pri¬ 
ority interrupts; hardware index register 
and power failure protection. A flexible 
I/O bus accommodates up to 64 periph¬ 
eral devices. Standard peripherals include 
a teletype; paper tape reader and punch; 
incremental magnetic tape; dual density 
IBM compatible magnetic tape system; 
CRT display; digital plotter; line printer 
and rotating mass storage. A simple plug 
in card is used to interface DataMate 16 
with these peripherals. 

The DataMate 16 uses the latest digital 
design techniques—IC’s and MSI devices 
throughout. The computer has byte, 
word, and double word processing capa¬ 
bility with multi-level indirect addressing. 
Over 80 powerful commands are built 
into DataMate. 

For more information, circle No. 52 
on the Reader Service Card 
« « « 

The new PSP Accodata Data Processing 
Binder is designed with deluxe features 
for executive presentation. Constructed of 
35-point heavy duty Accohide, it utilizes 
the newest concept in binding—the Acco¬ 
data full-slide vinyl fastener—which as¬ 
sures luxurious appearance as well as 


trouble-free performance. Styled in con¬ 
trasting shades of office grays, the fastener 
slides on smoothly to conceal the entire 
cable mechanism. 

Top and bottom loading provides easy 
addition or removal of data forms subject 
to constant referral. Ten-inch Dataflex 
posts allow up to 8-inch capacity; multi¬ 
post spacing permits one binder to accept 
various form sizes. Double-scored hinges 
and turned-over stubs provide smooth, un¬ 
encumbered top and bottom covers for low 
profiles and compact storage. 

For more information, circle No. 53 
on the Reader Service Card 
» « « 

Linnell Electronics, Inc.—a member of 
the Comstock-Keystone Computer Group 
—has entered the peripheral field with 
the introduction of a magnetic disc drive 
which uses a removeable storage medium 
such as the IBM 1316 disk pack. 

The new unit, the Linnell Model 1100 
Disc Drive, is intended specifically for 
System 360 users and has been designed 
to meet all their requirements—^program, 
interface, styling, maintenance and relia¬ 
bility. In achieving this, Linnell has paral¬ 
lelled the design of the IBM Model 2311 
considerably beyond the usual plug-for- 
plug compatibility conventionally claimed 
for other drives. In appearance the two 
units are almost identical, having the same 
contours, colors and dimensions. Mechani¬ 
cally, they are part-for-part interchange¬ 
able in essential componets. Electrically, 
they employ the same logic. And they 
both use the same procedure-for-procedure 
maintenance. 

The chief feature of the Model 1100 is 
the extremely reliable hydraulic head ac¬ 
tuator. This component, which is directly 
interchangeable with the 2311 hydraulic 
actuator, eliminates the thermal, magnetic 
and drift problems inherent in electronic 
actuators. It also minimizes periodic ad- 
ustment and maintenance requirements. 

For more information, circle No. 54 
on the Reader Service Card 
0 0 0 

Called the COMMUNITYPE 850 Mag¬ 
netic Tape Transmission System, the 
equipment is capable of sending and re¬ 
ceiving computer data in high-speed 
(tape-to-tape) transmissions over ordinary 
telephone company direct-dial circuits, 
such as between computer centers. 

The 850 unit was designed primarily 
for use with Communitype’s lOOSR Data 
Communication System, an input/output 
source data terminal featuring a standard- 
keyboard IBM Selectric® typewriter. 

A single 850 unit placed at the corpo¬ 
rate computer center can serve scores of 
widely-dispersed lOOSR installations, re¬ 
gardless of distances involved. Leased or 
private lines are not necessary, and the 
traditional electronic data processing steps 
of punch card preparation and verification 
are eliminated. 

As the 850 system receives the data 


from the lOOSR units, it transforms the 
data instantly and automatically to com¬ 
puter code recorded on magnetic tape 
compatible with IBM-360 type computers 
using series 2400 9-track tape drives. The 
data is recorded at 800 bpi (bits per inch) 
density. 

The 850 system can also transmit com¬ 
puter-prepared data to remotely-located 
lOOSR units by reading the data block- 
by-block into a 160-character (or larger) 
MOSFET buffer memory imit. 

For more information, circle No. 55 
on the Reader Service Card 
o o o 

A proprietary program called ANALYZE 
has been developed for general use by 
programmers, DP Managers, and computer 
facilities to interface between the users 
program and the IBM-360 DOS/TOS 
supervisor. 

The ANALYZE Program is designed to 
stop premature cancellation of computer 
programs because of defects in data, or 
programming errors. The ANALYZE Rou¬ 
tine automatically intercepts program 
checks or operator interrupts and transfers 
control to the operator, who may select 
any of several actions to correct the error 
and resume processing if desired. 

It is advantageous as a method of ma¬ 
chine console debugging during program 
testing and production shakedown runs 
when the data may be unpredictable 
and/or the program itself may be of a 
complex nature. It also allows the opera¬ 
tor to interrupt program processing at 
will in order to perform data or instruc¬ 
tion set modification, obtain core-memory 
displays, etc. 

For more information, circle No. 56 
on the Reader Service Card 
o o o 

The development of a data input sys¬ 
tem to utilize a direct keyboard-to- 
magnetic disc storage file has been an¬ 
nounced by Logic Corporation, Haddon- 
field, N. J. The LC-720-Disc Data Entry 
System consists of standard keyboard in¬ 
put terminals, a central processor, which 
will accept data from as many as 120 key¬ 
boards simultaneously, and an IBM 2311 
disc pack drive. 

The LC-720-Disc System offers simul¬ 
taneous entry and verification of data by 
two different operators. Record size is 
from 1 to 240 characters long. A large 
library of up to 30 programs may be 
stored in the system and each is available 
simultaneously to all operators. 

The keyboard is a standard 64 charac¬ 
ter IBM 029 keyboard layout. An alpha¬ 
numeric display panel shows the operator 
in English the program number, the last 
character entered and column number, 
job number, record number, data availabil¬ 
ity, verification status, and the terminal 
operating mode. 

For more information, circle No. 57 
on the Reader Service Card 


February, 1969 


41 






By GEORGE N. VASSILAKIS 


Send your ANSWER to the problems 
posed here in each issue to: 

TROUBLE-TRAN EDITOR 

software age 

P. O. Box 2076 

2211 Fordem Ave., Madison, Wis. 53701 

You can also'profit by submitting PROBLEMS 
for this feature. If your problem is FORTRAN 
programming is selected for use in this fea¬ 
ture, you will receive_ $25.00 

TROUBLE-TRAN’s Objectives: 

1. To have fun. 

2. To promote USA Standard FORTRAN by 
pointing out differences and inconsisten¬ 
cies of existing FORTRAN Compilers. 

3. To alert programmers to the physical lim¬ 
itations of hardware. 

Contest Rules: 

1. The best answer (best explanation) bear¬ 


ing the earliest postmark wins __ $25.00 
2. The second best answer with the earliest 
postmark will net the reader submitting 
it_ $15.00 



Here is a problem that has not violated any of the USA Standard 
FORTRAN rules, however, not all third generation computers will 
give the same answer. 

C SUBMITTED BY F.M. OLIVA 
A = 2 

CALL XTRAN(A,A) 

WRITE (6,100) A 
100 FORMAT (FI0.2) 

STOP 
END 

The problem is to determine which of the following systems will 
print a different answer for A and why? 

CDC-6600, UNIVAC 1108, IBM 7094, GE-635, IBM System/360, 
SDS Sigma 7, Spectra 70, B5500. 



SUBROUTINE XTRAN (A,B) 
A = A+B3|C3|c3 
IF(A.LT.SQRT(B)) B = 3.14 
RETURN 
END 


The purpose of this problem was to emphasize the importance of 
thinking before coding. Programmers who do not like to be called 
coders should always be on guard and never write a single line 
of code without thinking about the constraints of the problem or 
the physical limitations of the equipment that is used to solve 
the problem. 


You may recall that our young engineers John and Tom had coded 
the following program to compute a table of factorials: 


F=l. 

DO 10 J=^l,100 

X = J 

F=F*X 

WRITE(1,100)J,F 


100 FORMAT(I10,E15.8) 
10 CONTINUE 
STOP 
END 


It is obvious that John and Tom had not violated any FORTRAN 
rules. Then, why did XTRAN insist that something was wrong? The 
answer of course is found in the word factorial. Anyone who 
has used factorials before knows that a 100! is a very very large 
number, and outside the range of floating point numbers most 
computers would allow. Indeed 100! equals 9.33 x 10’^^ and only 
the CDC computers would accept such a large number. Most first 
and second generation computers use —38 to +38 as the range 
of exponents for real numbers. The magnitude of the largest real 
number allowed by IBM System/360 Is 16^^ (7.2 x 10^^ approx.). 
SDS computers use —77 to +77 as the range of exponents. 


Perhaps the simplest method of computing large numbers and still 
keeping track of the exponents is to pick a large constant such 
as 10^® and use it to divide the number that is being computed 
each time it exceeds this constant, then set a counter to count 
multiples of 10^°. 

P. S. Many readers have sent me new material recently and, since it is rather 
difficult to answer each one individually, I would like to take this oppor¬ 
tunity to express my gratitude to all of you and assure you that your 
problems will be carefully considered. 

XTRAN 

TROUBLE-TRAN WINNERS 
SEPTEMBER 

1st—R. Reichert, Murray Hill, N. J. 2nd—W. J. Reduchel, Cambridge, Mass. 

OCTOBER 

1st—S. W. Herrold, St. Laurent, Canada 2nd—V. F. Jennemann, Tulsa, Okla. 


NOVEMBER 

1st—V. F. Lotvis, West Haven, Conn. 2nd—R. Bressler, Brookline, Mass. 
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The Classified Ad Department 


HELP WANTED 


PROGRAMMER 

Immediate opening for experienced COBOL, 
S/360 DOS, Programmer to work on medi¬ 
cal projects in new Data Processing facility 
with an S/360-30. 

EXCELLENT SALARY AND BENEFIT PROGRAM 
Submit resume with salary requirement to: 
Director of Personnel 
AUGUSTANA HOSPITAL 
411 West Dickens, Chicago, Illinois 60614 


PART TIME PROGRAMMERS/ANALYSTS with 
COBOL experience in such areas as manage¬ 
ment information systems, inventory control, 
accounting, personnel, or general manufacturing 
or information retrieval applications. Degree not 
necessary. All work will be corresponded through 
the mail on high contract rates. Send brief 
resume to Box SA-201, Software Age, P. O. Box 
2076, 2211 Fordem Ave., Madison, Wis. 53701. 


COMPUTER OPERATOR 

One year experience required on S/360-30 
or larger, under DOS. Must have the ability 
to develop into LEAD COMPUTER OPER¬ 
ATOR position with responsibility for all 
computer operations and production. 

EXCELLENT SALARY AND BENEFIT PROGRAM 
Call or apply to: 

Personnel 

AUGUSTANA HOSPITAL 
348-1000 

411 West Dickens, Chicago, Illinois 60614 


EMPLOYMENT AND SEARCH GO'S 


DATA PROCESSING POSITIONS 
IN THE SOUTHWEST 

Contact: 

DATA PHQCESSJI^G CAREERS 

Richard Kemmerly, Suite 1109, Stemmons 
Towers West, Dallas, Texas 75207. 214/ 
637-6360. 


PROFESSIONALS WANTED 

by the 190 major corporations and private 
companies using our services. For considera¬ 
tion: forward resume, current and desired 
salary, location preference to: AEROSPACE 
& OCEANOGRAPHY Personnel Placement, 
Box 398, Melbourne Beach, Florida 32951. 


PROFESSIONAL SERVICES 


CONSULTANT: Excellent experience designing, 
programming, debugging and documenting 
commercial applications. Hourly or job basis. 
Box 11-H, 272 First Ave., N.Y.C. 10009. 

COMPUTER SERVICES: Scientific analysis and 
programming wanted, hourly or job lot, For¬ 
tran, work done by mathematician and elec¬ 
trical engineer with graduote degrees from ivy 
league school. Dept. 202, P. O. Box 2076, 
2211 Fordem Ave., Madison, Wis. 53701. 

CONTRACT PROGRAMMING in Fortran, Algol, 
Basic, PL/1. Certification, documentation 
service. Milton E. Boyd Associates, P. O. 275, 
Saxonville, Mass. 01701. (617) 877-6827. 


market pi 

where you can 
reach 110.000 


CLASSIFIED 

ADS 

® in 

software age 


programmers, mathematicians, 
analysts and EDP managers. 


CLASSIFIED ADVERTISING 

Non-Display Classified: For firms or individuals offering commercial prod¬ 
ucts or services, 75i per word (including name and address). Minimum 
order $7.50. For Blind Ad Service, an additional $10.00. For “Positions 
Wanted” Ads, 55< per word (including name and address). No mini¬ 
mum. Payment must accompany copy except when ads are placed by 
accredited advertising agencies. Frequency discounts: 5% for 6 months; 
10®/o for 12 months paid in advance. 

Display Classified: One inch by one column, $70.00. Column width 2 Vi''. 
Photographs accepted for an .additional $20.00. Advertiser to supply 
all photo, art, cuts, or camera ready copy. 

General Information: One inch display Help Wanted and Employment 
Services ads will be accepted in the classified section. Employment ads 
Vs page or more will appear run of book, will be keyed to the resume 
form in back of publication, and will qualify to free daily resume service. 

Closing Date: 1st of preceding month (for example. May issue closes 
April 1st). 

Send order and remittance tO: Classified Dept., SOFTWARE AGE, P. O. 
Box 2076, 221 1 Fordem Avenue, Madison, Wisconsin 53701. 

software age 


P. O. Box 2076 • 2211 

Fordem Ave. 

• Madison, 

Wis. 53701 

CLASSIFIED ADVERTISING ORDER FORM 

Please refer to the above information for complete data concerning terms, frequency discounts, 
closing dates, etc. Cash with order. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


f @ 55i (Reader Rate) ] 

_Words \ = $_ 

[ @ TSff (Commercial Rate) J 

___Include Photograph @ $20.00 additional (Display Ads Only) 

□ Run Ad Blind $10.00 Insert_time(s) Total Enclosed $_ 

NAME_ 

ADDRESS___ 

CITY_ STATE_ZIP_ 

Signature__ 

WORD COUNT; Include name and address. Name of city (Des Moines) or of state (New York) 
counts as one word each. Zone or Zip Code numbers not counted. (Publisher reserves right to omit Zip 
Code if space does not permit.) Count each abbreviation, initial, single figure or group of figures or 
letters as a word. Symbols such as 35mm, COD, PO, AC, etc., count as one word. Hyphenated words 
count as two words. 
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Programmers and Systems Analysts: 


Come to IBM and help solve 
tomorrow's programming problems. 




How about you? 

We need programmers and analysts with experience in 
one of two basic areas: information-handling systems or 
scientific engineering programming. You should have a 
Bachelor's degree in Mathematics, Physics, Engineering, Eco¬ 
nomics, or Statistics with at least one year's experience. 


Many people talk about tomorrow. At IBM's Federal Sys¬ 
tems Division, we work on it. 

We need creative programmers that think ahead of the 
state-of-the-art. Our present projects are geared to help 
solve problems in the 1970's. 

Wide range of projects. 

Right now we're researching missile systems to cover the 
needs of the next decade. We're out to help monitor air 
traffic while en route. Looking for ways to simplify mail 
handling in tomorrow's Post Office. Retrieving delicate 
seismological data. And becoming even more involved In 
America's space program. 

In this work, of course, we use the latest computers and 
peripheral equipment. Much of the work is in real-time... 
Involving multiple-access concepts. 


Call or write. 

Learn more about the opportunities for you at IBM. Im¬ 
mediate openings exist in the Northern New jersey area; 
and In metropolitan Washington, D.C. Call Jim Dunn at 
(301) 921-7724. Or send a brief letter or resume to him at 
IBM Corporation, Federal Systems Division Headquarters, 
Dept. CB1023, 18100 Frederick Pike, Gaithersburg, Mary¬ 
land 20760. 

An Equal Opportunity Employer 


IBM 


Can you solve problems? 

Today's major growth industry is information handling 
and control. And IBM Is a leader in that field. This growth 
environment can bring out the best of your talents and abili¬ 
ties. Because In a growth company like IBM you must work 
constantlytoward greaterachlevement.This means moreop- 
portunltles to achieve distinction and personal recognition. 

So if you're a problem-solver who wants a personal sense 
of achievement and recognition for your hard work in an 
exciting growth company, consider IBM. 


IBM works with NASA's Goddard Space Flight Center to help control 
and maneuver satellites like ATS (Applications Technology Satellite). 


IBM is helping air traffic controllers 
by computerizing their Information 
input and display systems. 
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CONFIDENTIAL INQUIRY 

Your original copy of this form will be retained at the offices of SOFTWARE AGE and 
will be used for no other purpose than to notify the specific firms which you have 
checked (on the reverse side) of your interest. 

TYPE OR PRrNT CLEARLY FOR PHOTO REPRODUCTION 

JOB DESIRED: _ 

List computer hardware knowledge (names of systems, tape, disk, terminals, etc.): 


THIS INQUIRY IS IN 
DIRECT RESPONSE TO 
YOUR ADVERTISEMENT 
IN 

SOFTWARE AGE 
MAGAZINE 


Programming specialties and years of experience (commercial, scientific, theoretical, experimental, 
analog, etc.):_ 


Systems programming on which you have had development experience (compilers, assemblers, 
executives, monitors, O.S., etc. Indicate for what computer): ____ 


Programming languages used and extent of experience (COBOL, FORTRAN, etc.): 


Applications programmed (aerospace, banking, insurance, math subroutines, compilers, etc.): 


Systems analysis experience (card design, flow charting, operation analysis, etc.): 


EDP management experience (include years and number of people reporting to you): 


SALARY:_ _ DATE OF AVAILABILITY: 

(current) (desired) 

EDUCATION: Indicate major as well as degree unless self-explanatory. 

Degrees _ _, _ . _ _ _ 

Years___ _ _ 

Schools___ 


EMPLOYMENT: Indicate present employment and previous jobs below. 

Employer _ 

City - _ 

Years_^to. 

Title or 

Function_ 


to 


to 


Name_Age 

Home Address __Home Phone_ 


(city) 


(state) 


(ZIP code) 


U.S. Citizen? 


Security Clearance 


Location Preference 


Marital Status_ 

Military Status __ 

BE SURE YOU HAVE CHECKED ON REVERSE SIDE 
THE COMPANIES YOU WANT TO SEE THIS INQUIRY. 
PUT FORM IN STAMPED ENVELOPE AND MAIL TO; 
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MAGAZINE 

P. O. BOX 2076 

2211 FORDEM AVE., MADISON, WIS. 53701 






























































AFTER APRIL 10, THIS FORM WILL NOT BE PROCESSED 
WRITE ADVERTISERS DIRECTLY OR WRITE US FOR CURRENT S/A ISSUE 


check your interests here 


Fill in tlie confidential inquiry form on the other side of this 
sheet. This form provides all the information advertisers re¬ 
quire to screen applicants. If further information is desired, you 
will hear from the advertiser direct. Then, check below the 
boxes of those companies to which you want copies of your 


form sent. Mail to Software Age, P.O. Box 2076, 2211 Fordem 
Avenue, Madison, Wisconsin 53701. (Please do not send us 
your own resume. We will only process this form. A new form 
must be filled out for each issue in which you are answer¬ 
ing ads.) 


Page 

□ 1. Ann Arhor Computer Corp.37 

□ 2. Blue Cross-Blue Shield. 33 

□ 3. Collins Radio Co. 11 

□ 4. Conductron Corp. 22 

□ 5. Control Data Corp.8&9 

□ 6. Emerson Electric Co. 39 

□ 7. A. Epstein & Sons, Inc.i. 26 

□ 8. ESSO Mathematics & Systems, Inc.23 

□ 9. Hamilton Standard Div. of UAC. 24 

□ 10. Honeywell, Inc., Electronic Data Processing Div. .. 5 

□ 11. Hughes Aircraft Co., Aerospace Div.3rd Cover 

□ 12. Hughes Aircraft Co., Fullerton . 20 

□ 13. IBM Corp. 44 

□ 14. Lockheed Electronics Co.2nd Cover 

□ 15. Mohawk Data Sciences Corp.37 
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□ 18. RCA, Information Systems Div. 19 
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EMPLOYMENT AND SEARCH AGENCIES 

□ 22. American Computer Personnel Inc. 13 
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□ 23. Callahan Center for Computer Personnel. 24 

□ 24. Computer Careers, Inc. 12 

□ 25. Data Management Services, Inc.34 

□ 26. Electronic Systems Personnel . 21 
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□ 30. Insta-Search International . 25 
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Software Age Resume Center . 27 


□ I do not now receive S/A. 

Please enter my FREE subscription. 
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□ No Degree 
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